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Chlorofluorocar:bons {CFCs) are manufactured chemical
are used
a wide spectrum of human activities. OVer the -past
been
extensively to insulate walls, propel aerosols,
, package
fc:x:rl i terns, keep refrigerators and freezers cold,
our hanes,
businesses and notor vehicles, elean sensitive metal
,
circuit
and semiconductors, enhance paint, and sterilize rredical instruments.
have been preferred for their relative non-toxicity, stability, and
non-flarrrt".able and, until recent years, were considerec1. no
to the
environm:mt.
Strong scientific e'l;idence indicates, hO"Wever,
related compounds into the atnosphere are
stratospheric ozone, otherwise known as the earth' s
protects the earth's surface frare ~·~~~)~~
from the sun, its depletion means
nore UV waves
This, in turn, will lead to larger numbers of skin cancer cases, an
increased incide~ce of cataracts, a negative impact on human ~~e systems,
effect::: on aquatic, plant and ar.imal life, a
vi tal crop
, and accelerated solar weathering
s.
global problem was
international regulatory actions
"'>::"·-'"'"''"" to
rate
to reduce CFC =u~~~~'~
substitute

•

, a measure heard by
of CFCs
was held

end of

FIGUP..E 1.
HOW OZONE IS DESTROYED
ULTRAVIOLET
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The chlorine atom attacks an ozone mo
breaking it apart. An ordinary oxygen
molecule and a molecule of chlor
are formed.

Free oxygen atom
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Oxygen molecule
A free oxygen atom breaks up the chlorine monoxide. The chlorine is
to continue on its \vay to attack other ozone molecules. One
s capable of destroying up to 100,000 ozone molecules in its li

Source:

u.s.

EPA

! I '
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Table 1

MAJOR CFC POIMJIATICNS
FC>IMli.A

CPC-11

cx:LJF

CDP

USES

REFRIGERANT

1.00

BLC.:KmG AGENI'

\

1,;

CFC=12

CCL2F~

REFRIGERANT
RXlD FREEZANT

1.00

BJ:.aiiNG AGENr

CFC-113

C2_CL_3FJ

CFC-114

c,cr.,F"
.... ....

CFC-115

R

I

czCLFs

saLVEN!'

0.80

REFRIGERANT

1.00

~AGI!Nr

REFRIGERANT

0.60

75% CFC-12
25% HFC-152A

0.75

50% CFC-115
50% B:FC-22

0.30,

= Ref.rigerant;

<DP = OZOne Depletion Potential.
relation to CFC-11 arrl CFC-12.

All other CFCs a:r:e measured

lifet:ine. CFC-11 and CFC-12, widely used fo:rmulations, I=OSsess
I=Otential to deplete the ozone layer and are used as the bench:rrt.arks by
which alJ other ozone depleters are measured. For instance, CFC-115 has 60%
much ozone depletion I=Otential as CFC-11 or CFC-12.
....-~J,.,

a~

EPA Position. In August 1988, EPA released a ret=Ort entitled "Future
Concentrations of Stratospheric Chlorine and Branine". The ret=Ort finds that,
even with substantial global participation in the 1987 Montreal Protocol (which
l.irnits future CFC production and consumption) , chlorine levels in the
stratosphere would increase two- to three-fold. Even if emissions were totally
elirnirJ.ated today, stratospheric chlorine levels will continue to grow for about
years. The ret=Ort also states that a canplete phaseout of CFC production
vvv~.w..... be needed to stabilize chlorine at current levels during the next hundred
a result of these findings, EPA Administrator Lee Thana.s called, in late
September 1988, for even greater efforts in halting the depletion of
stratospheric ozone by asrJmg all nations to ratify the Montreal Protocol and
then move toward a complete phaseout of ozone-depletL~g CFCs.
CFC USES AND .EMISSICRi
How CFCs are Em.itted. CFCs are anitted into the air when a product using CFCs
is manufactured, operated, serviced or diSI=Osed. Sane emissions occur early on
life of the product as is the case for CFC-based solvents and flexible
foam. CFCs in motor vehicle air conditioners are usually emitted gradually or
not emitted until diSI=Osal several years after manufacture. Motor vehicle air
a~d solvents account for most CFC ~issions in the United States,
in aerosols account for a significant share of emissions L~ other
CFC ~Jssions from Retail Food Refrigeration Systems. These ~;stems fall into
two temperature ranges: low temperature systems for frozen foods an0 medium
systems for meat and dairy products. Low temperature systems
use CFC-502, a blend of HCFC-22 and CFC-115, while medium temperature
~'"~+~·m~ use CFC-12, CFC-502, and/or HCFC-22.
from retail food store refrigeration systems primarily when
o
o
o
c

Are "leak-tested" by the manufacturer before delivery.
Are serviced or repaired.
during operation.
fail during which all the refrigerant is vented into the air.
Are diSI=OSed.
sources of emissions are generally the same for most CFC uses.)
use a mixture of CFC-12 and air or nitrogen for leak testing
mixture usually contains about ten percent of refrigerant.
resulting from leak-testing represent a very small fraction of total
refrigeration emissions.

Virtually all retail food store refrigeration systems are outfitted with
"receiver tanks" so that service people can gain easy access to or isolate the
CFC contained in the system. While a typical food store
require 50
a year, malfunctions of the hennetic system
contains the
CFC) occur rarely. According to retail food representatives canplete systems
are generally not vented during a service call.
to industry sources,
the only tirl:e CFC is vented is during a sudden failure
or line failure)
or when the service person is careless.
(five
Refrigeration industry sources also indicate that in most
for smaller
horsepower and larger) , it is cost effective to save the
substantiC~.lly.
systems, it will not be cost effective until CFC prices
food
store owners
Even if recovery and recycling is cost-effective, retail
don't necessarily demand it.

When these systems are replaced, it is often for cosmetic reasons or for
greater energy efficiency, rather than because of a major malfunction. vfuile
the crc contained in the disposed unit is saretimes
generally
saved : the unit is still operational. The CFC and
can then be sold
on the second-hand market. ~!hen a unit is being
a system
failure, the CFC may
anitted .im'nE:diately, and
not
Current emissions fram these refrigeration systems amount to
percent of the total vol'l.lire of CFCs released into the

CFC

~issions

0

Rigid Foams.

o

Flexible Foams. These foams account for
Onited States. The foams are popular "
seats, bedding, carpet pads and other materials
are "open", CFC-11 is anitted prcmptly

o

o

aoonjxj~

five

from Other Major Sources.

These foams are used for insulation or oa~::::K..::taJ.na and account
for rrost of the CFC-11 use in this country. The CFCs are blOtNn i.1J.to
insulation.
polymers to form closed cells which provide extremely
and
nanu~1~me foams are used for
food
items and include styrofoam cups,
cartons, grocery store :rreat trays, ice
construction
Rigid u:rethane foams are used as
crc
ar.d in refrigeration.
emitted
the various products.
time as the product ages.

Refrigerators and Freezers. CFC-12
M:::>st emissions occur wh.en
the remainder occurs at

Motor Vehicle Air Cond.iti.oners. Currently,
ltC::fOC)bl.le:s , trucks and other rrotor vehicles,
United States. In autarol::>iJ.es
two pounds

is

0

•

oxide

and 60% by 1998 and a reduction in consumption to 80% and
sarre years. A follow-up conference is being """"'""""~~"""'....:~
week to examine new data and to consider both the acceleration and
strengthening of this schedule •
earlier, EPA has recently called for a
• Several cities in california,
, have passed ordinances essentially
packaging made with CR:: as a blowing agent. AB
was vetoed by the Gove::rnor three weeks ago, would have
use of CFCs to produce fast-food containers
.......... or~

,...,.... ,., ... T"

Burger King, Round Table Pizza Parlours,
food chains have already begun to phase out
CFC-pi'I:x:ttlce:a packaging in light of recent ozone
Du Pont, the rna jor CFC producer in this country,

this year and now calls for an "orderly
<:May
CFC fo:rmulations. The Alliance for Responsible CFC Policy, an
representing CFC producers and users, has
of recent data and findings of both EPA and NASA' :: Ozone
For prohibitions and substantial restrictions
IIDst
, there must be general global
CFC
and use is l.imited or eliminated
States without concurrent limits in Europe, Japan,
..... '-'1-',J..!.."-! nations, unilateral prohibitions or restrictions
end up
a substantial portion of production and consumption to non-abiding
the world. Since ozone depletion knows no political
, the problem v.10uld not be solved with tmilateral
pursued in california are adopted elsa-lhere, as
issue areas, then prohibitions or restrictions on
effective.
The Use of Chemical Substitutes for Harmful CFCs.
substitutes for rrany currently used CFC formulations
To the extent that ccrn~:xmnds
not
(and therefore its
for CFC-11, CFC-12 and other high ODP camx;ur~s
's ozone layer can be substantially
.-.+'~~"'"' engender increased product and o;::eration costs
and develq:ment, substantial changes
in cust.crrer satisfaction. A worleh-.'ide
to be the first to develop and market
used CFCs, especially for

weeks ago that
Christi, Texas plant to mass
Since HFC-134a does not contain a
Assuming all ru.'1S SIIDOthly

'I'

\J II

•

items, such as heme refrigerators
tic:me!rs, CFC emissions may occur
' henretic systems are often .,.......,.,.,tQrl
conditioning systems are usually u.::n"+"'.r~
Because these systems gene!rally r-v·w1'1'":::\
, dismantle!rs and disposers do not
1
~''=<'~"'",.,.,"'
remaining charge.. Unless, the
rec::overy and recycling at
to be mandated by govenment to ""'....,..,+-OJ"-

Jhe

Develognent of Alternative TechnolQ3Y. To =""~""-'"'
cooling units to operate using reduced CFC-charges
for recovery and recycling,
to leak
ooera:~:tJ
it may be necessary to
rec1esig:r
to cool and freeze fran new 'I'"'>Q'r!::T">J{:>r-+

, to

technologies have been developed
are
retail food store refrigeration systems.
,.,. .... """''"" can be used for the refrig&ator
o·u::>rv..,,..,.
designed to keep the
ODP formulation), thereby
In addition, freezer ur~ts
non-depleter.) instead of potent
(Maine) has developed a '!:~No-stage,
cycle with thermal
currently undergoing tests.
energy efficient, and \dll

canpressor
and piping """"''"'""'"" ....
, uses al:out
, and costs much
well.

to cane,
mandated

It is apparent fran recent scientific data that use of CFCs is resulting in
emissions which have already significantly depleted the earth's ozone layer and
unless CFC emissions are reduced canpletely, chlorine present in the
stratosphere will continue to increase over the next century.
Trade associations, manufacturers, and other industry groups are now :moving to
refo:rm the market for CF'Cs. Current restrictions on CFC production and
consumption are likely to be tightened. The developnent and marketing of
substitute chemicals, such as HFC-134a for CFC-12, is already accelerating.
price of refrigerating and cooling may increase significantly in the years
to cane as rcore systems will need to be redesigned to run on reduced charges or
on more expensive substitutes. Environmentally safer products may engender
econani.c tradeoffs, as well.
Recovery and recycling of CFCs will reduce emissions in the short run and will
help to ease the transition to an economy and society significantly less
depe_'rldent on CFC usage in the future. Recovery and recycling should already be
routine in those cases were it is cost effective. In cases 'Where CFC are
routinely vented into the air, recovery and recycling should be encouraged or
California accounts for the highest CFC consumption
the United States,
11.tlile the U.S. accounts for the highest consumption in the world, the
.......,............. problem of ozone layer depletion will not be solved unless there is
substantial worldwide participation in CFC production and consumption
restrictions. It is clear, however, that the alternative of doing nothing
waiting for everyone to agree on the rrethod may lead to catastrophic
environrrental impacts and significant dangers to life on cur planet •
... u_.J..c:::

•
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1928

Olem:ists
General Motors research labs syrl:t.rl.E!Sl.:l~e
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refrigerants •
.n~. ........,.,.. ... ~~...~u...
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Survey begin ~·bd..Wa'-u~ 02ale atx:we ~•=:t

1971

u.s .. Depa:rt::Dent of Transp::lrtaticn sets
Assessment P.tog:tam to :investigate the t.b:reat pa;el
~............ oxides and
emissicms fran

1972

CFC-11 and CFC-12 are detected throughout the

1974

Professor F.
Dr" ~....y
theorize
rise to
stra~ and desrt::rcw
predict, at exi.sting CFC prod:uctian rates, 7 to
layer wi.ll
destroyed in 100 years,
cancer
damaging
and leading to o::o••¥u.......................
changes.
urge :ban on CFCs as aerosol p:t"C~Lllimt:s

t.:rx~:q;De:re

Natiooal Academy
Sciences
announces
full-scale investigation
the ozone layer l'lQ;l;cu.tJ. •
......,_."....,_ """""'"'-'-'-""' and

Ccml:erce b:>ld two

CFC

p:teduction.

y .................. ..._._......,..

1977

Regulatory
call far banni.ng
propellants
by October 1978, for banni.ng manufact:ure of aerosol pmducts ca:rt:aining
CFCs by I'Jece.uber 1978, and for px:ohibiti.ng
shiprent
exist.i:rxJ stocks
these pmducts by April

A~ hhinist:ratioo. (HlM)
fran
stratos[taeric :measurements that
role in ozcne layer depletioo. than -""'-~• .., ............~...:; ~u.~·"""'""
to
the ozcne

'lbe National Oceanic and

1978

I

EPA proposes a t:.i:m:rt:able far :te:blctians
(The plan was shelved soan a:fter 'When it aR;)6C1Jced
substi:tutes
CFCs t\lOUld
expensive
decided that further regulatory actioo. in the
until other nations :reduce thirl.r use of CFCs) ..

CFCs.

Major CFC-pro:luc:ing nations of El.l:r:q;le, as
Unioo., refuse to take regulatory action.
Norway
u.s. in enacting ~ to redl:.lil:::!e
1979

Lepcn:t predicting,
16 1/2% deplet.ial of
ozone
uv radi.atioo., in aaditian to ............""'......
skin cancer, could have intolerable calSe=IUera~
~ly by reducing crop yields,
(i.nclud:ing'
and ~) and destrovj
the ma:rine
chain. The report urges int:.er.nat:.ian.:ll
.imne.di ately
CfC emissions •

NAS

rate, an
that increased

•

1980

o::x~rat:..iar

'!he Coi.mcil of the ~ Eccnanic Ca:rl~Dm
naticns not to
CFC p:r:cductian ~:a::::ity
use of
as ae:~:oscu. p:~el.:Lan

upon
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Rations Environment Proqramne recmtl:en:is
uses
not l.IlC;;re>:ise """""""........,..

I

am

are

I

motor
s
its
1

s
are

use

depletion and how to recover and recycle these compounds to
being emitted.

The Committee will

so
CFCs

on
This hearing should be educational to the Members of the
Committee and will provide us with an opportunity to more closely
examine the problems of ozone layer depletion caused by CFCs.
Last year, Senator Rosenthal, introduced a
addressed CFCs in refrigeration.

11 that

The Committee looked at the bill

and felt that we needed much more education on the subject, that
most

us were fairly

on

was very gracious when we

subject.

Senator Rosenthal

to ask him to

1, for

moment, so that we could have an interim hearing.
I

to

would like to introduce Senator Rosenthal.
a statement

if

ask

, Senator.
Thank

Tanner

I

I

all

I

ses

to

I'm

s,

1

where we are now,

we

going, on

sue

ozone
we now

case

CFCs

to
Because

one of

's

state can,
that

to
-

2 -

TANNER
identi

to

f.
I

DR

TANNER:

We

CHAIRWOMAN TANNER:

1

?

1

DR •

•

1

I

name
organizations.

Katie Wolf.

I'm

Research Partnership.
in Santa Monica

I work for several different

Project Manager

The Source Reduction

I'm a Consultant for the Rand Corporation

In that

ity, I work with the UCLA Center

for Hazardous Substances
The
represent

that I make today are my own, and they don't
of

of the organizations where I work.
- 3 -

at

CFCs -most

11 and CFC-12 were the

1

s

-- were

, that they did

not

I

I

1

a
ozones,

ozone

Now, I'll

more

'S

ject.
CHAIRWOMAN TANNER:
we can't

, because

ff

La

're not at

a
a

I

Is

of atom

4 -

as c

an

f

affinity, or a natural
there be

, for your chlorine atom?

joining up with

I

atom

some

the oxygen,

Would

might attract it

more than

1,

DR. WOLF:

more effective in

ozone

depleting

are some chemicals
that do pose a

that contain
greater threat to ozone
ASSEMBLYWOMAN LA FOLLETTE:
positive side?

what about on the

To

DR. WOLF:

1,

To

to find

a

would be
lifetime.

longest atmospheric li

The

are the fully halogenated,

either

So, I can't think of

any way that
You

L.A., I'm

I

particularly aware of

a great deal of ozone

in the troposphere, or
"smog".

If some way

be devised to pump that ozone in

the lower atmosphere to
DR. WOLF:

, otherwise known as,

atmosphere.

... we would have our solution.

joking; that isn't a true
Now, I

solution.

just thought I would outline some of the

consequences of ozone
will talk about those
We

I'm really

, here, although I'm sure others
more detail.

a

cancer if the ozone

an increased incidence of skin
occurs in the frequency range that I

- 5 -

It's one

ranges,

ozone

occurs.

cancer can

are two
care

s

not as
some

1

to

sense, now,

to the sun, and that, of course, is melanoma, a very
kind of

cancer
can

o

almost always.

so

cataracts.

It can affect the

deficiencies can result
earth:

s

can
the

plants,

weathered.

Los

of

ozone

the
CHAIRWOMAN TANNER:

Doctor,

is

CFC
DR. WOLF :
s

at that t

No .

was

you

an ozone

11 reach

f,

I

CHAIRWOMAN TANNER:

instance,

But,
?

I

if
's cartons,

were

CFC --

were

s

TANNER
DR. WOLF:

the

being

s

's

DR. WOLF:

?

then, of course,

's an

of the ozone-depleting chemicals in the "greenhouse effect", as
well, the warming
"greenhouse

the

so contribute to the

feet".
that can have an

There are a
I've

impact on the ozone
here:

the set that I'll focus on in the balance

The first set

of my remarks.

them in three categories,

fully-halogenated CFCs -- what

That inc

are called, halons

are brominated chemicals, and

various other chlorinated spec
The other

substances that increase ozone
, of course, is

are carbon dioxide and
also responsible

Nitrous oxide
depending upon
atmosphere,

ef

the

"

an interesting chemical because,
reactions that occur in the upper

can

to an

or a decrease of

ozone.
I just wanted to

on the first category, here.

I've listed the ful

CFCs that are most widely used:

CFCs 11, 12, 113, 114 and 115.

Then we have the halons, which,

once again, as I mentioned before, contain bromine, and thus are
thought to pose a greater threat to the ozone than do chlorinated
chemicals, halons 1211, 1301 and 2402.
Other substances that, in principle, deplete the ozone,
are CFC-22, which is not a fully-halogenated CFC-111
trichloroethylene, which I've called TCA, here-- it's otherwise
known as, methalchloroform; it's a solvent, and carbon
tetrachloride.
-

7 -

are

CHAIRWOMAN TANNER:
DR.

are

I was

rooms

"

1301

us

f

sort of
that the

fire

equipment,
which many

f

to

're

It's
room.

non-hazardous
's a

So,

good

f

I've just 1

ozone

of

of the
a
to

of ozone

substances
at 1.

was derived
each

and CFC-

As

are set

s

1

these

s

ozone

1 4

As I

this bromine have much
see

reason

2

not

of a

or

in
not

fully

ozone
ozone

f

arne

CFC-11,
1

.1.

the

111

ozone

.

it has a

'
reason

ozone

on
1 of

is
's

I

of
to

CFC-12

ozone
What

have

do to decide
ozone

I

•

a

potential for
depletion
TCA I've

1

as well -- 111

because
TANNER:
the use of CFCs -being done

ing out

a

done, and is

are we
DR. WOLF:

?

Yes.

are

- 9

domestic

regulation and in the "Montreal Protocol".
to show some of the

I just

these CFCs, because no one

CFC-

to our soc

to our industrial
conditioning;

CFC-12

food refrigeration equipment,

used in retail

stores, to keep food
an azeotrope, a blend of two of

Another c ..... "''-'-'"'

the CFCs, called

502,

also

retail food stores.
is a wide-ranging use of the

In air conditioning,
CFCs.

They are

course,

is,

that's the highest use of the CFCs.

cold.

uses of

a mistake.

valuable
base.

Yes, they are.

Virtually all of

are used to air condition buildings.

CFC-22, which is not

subject of regulation, is used in home

air conditioning.
I brought a piece of flexible foam to show you.
Flexible foam
agent.

manufactured

Virtually

11, as an auxiliary blowing

1 of

so that there is none

emitted
ft of

the production process,

when the flexible foam is

produced.
so

11

of

insulation,

CFC-12, of course, is

used as a blowing agent in packaging foam; we
McDonald's cartons, in
The halons 1211
extinguishers.

foam

I

flooding systems.

much about the

last
1301, are

as

mentioned how halon 1301 was used
Halon 1211 is

total

in the hand-hand fire

extinguishers and the small fire extinguishers that you can buy to
put next to your computer at home -- those are halon 1211.
- 10 -

CHAIRWOMAN TANNER:

s those fire

I

't

, does

too

?

's

DR. WOLF

So that

TANNER

ions

case

isn't too

to test

DR. WOLF:

I

and they're

to use to test

looking at
•re

to test them,

to

room up to five percent

sure that

of that substance, to

You see,

room is

I

't

of a

they can't

TANNER
recover

in case

?

DR

WOLF:

are

'S

CHAIRWOMAN TANNER
DR

WOLF

at using

see.

At one

were

I

the

using CFC-12 as an
halons are much more

who were testing the

system ... The CFCresponses.

oxygen and they had acute
things, at this stage.

So,

Also,

, which doesn't happen

they can be
frequently.
CHAIRWOMAN TANNER.
DR. WOLF:
fire, mainly

Or

Then,

Yes.
can

I wouldn't think so.
discharged, in the event of a

a small amount of leakage, but it's

minor.
CHAIRWOMAN TANNER:

So,
- 11 -

really where the

emissions are greatest, right?
DR. WOLF:

Well,

emissions probably would be greater

in the case of inadvertent

, because there is a

larger amount.
CHAIRWOMAN TANNER:
DR. WOLF:

Right.

CHAIRWOMAN TANNER:
DR. WOLF:

But, there has to be testing done?

... every installation of ...

Right.

CHAIRWOMAN TANNER:

Okay.

Then there isn't a fire in

every ... ?
DR. WOLF:

No.

That's true.

chemists discovered CFC-11 and CFC-

In the 1930's, Dupont
After that,

the years

that followed, they found many, many uses for them, and I've just
represented some of them, here.

We had home refrigerators, as

Doug Schultz from Dupont pointed out to me, much earlier than the
1940's, but that was the time when everybody started buying
refrigerators.

Then, we had

s introduced just after the

mid-1950's --everybody
recent introduction.

s.

Halons

Solvents are our more

the market in about 1972,

when people found that they were excel

f

extinguishers.

To try and understand how use and emissions are
interrel

, you must

products, because use
all cases.

the

s of the

not necessarily equal to

There are, in fact two

of

sions, in

fferent uses:

Uses

where the CFC is emitted promptly, when the product is first
manufactured or a short time thereafter.
for instance

In the case of aerosols,

aerosol cans -- the CFCs used in them were emitted
- 12 -

promptly; they were emitted right away when you used the aerosol.
, for

The same hold true

most

; most of the

solvent
of products where the CFC is

Then
not emitted

fire extinguishers and

1

the wal

things like
of that, the

All

insulation, is

I

is demolished.

probably not
CHAIRWOMAN TANNER:
is no

of buildings.

to recover
DR. WOLF:

that are used ... There
?

Yes,
TANNER:

are

recovered today.

I

then. The emissions

are great, but they are
DR. WOLF:

Emiss

of the

total amount used,

can recover

That is not done as

waste 1

is usually recycled

there.

into

emissions.
solvents; that

process.

CHAIRWOMAN TANNER:

Okay.

DR. WOLF:

more potential for doing things,

But,

There

can't neces

cost-effectively.

ly all be captured

That's a tricky one.

Just to give a historical perspective, because it wasn't
always thought that CFC
were a bunch of changes, as
and Molina hypothesized
there was quite a

ly did deplete the ozone layer, there
went on.

theory of ozone depletion in 1974,

of

instituted several studies,

Originally, when Roland

National Academy of Sciences
they looked at ozone depletion,
- 13 -

and looked at whether or not ozone was being depleted.

studies, they concluded that ozone

early years, from the
depletion

In those

substantial, like 15% to

the next

17%.
Then, in response to that, the

u.s.

put in a ban on use

of CFC-11, CFC-12 and CFC-114 in aerosol application.
unilaterally banned CFC use for that purpose.

We

We thought we had

taken care of the problem and, indeed, later National Academy
studies indicated that ozone depletion would be much less than we
had thought, probably no more than two percent, if at all, by the
next century.
Then, we discovered the Antarctic ozone hole in 1985,
and everybody realized that we didn't know what was going on any
longer.

So, we began looking into it further.

series of

Then, there were a

meetings -- and I was fortunate to attend

one of the f

, which was held in Rome

on control

so I was truly
CHAIRWOMAN TANNER:
DR. WOLF:

In

1987, an international

agreement was reached.

a thing,

difficult with one of
at least, the
to agree on something.

issues to get
you see

a use
1

-- or

most heavily --

So, it was quite a landmark thing.

EPA followed the September 1987

's very

Then,

with a proposed

regulation in December of 1987.
Dupont came out in

1988, and supported a total

phase-out, because more information
- 14

available, that simply

capping production, like the "Montreal Protocol" and the domestic
regulation wanted to do, would not be sufficient.

Then, EPA in

August of 1988, promulgated its final regulation-- and I'll talk
a little bit about that.
Before 1987, as I've already mentioned, the U.S.
unilaterally banned the use of CFC-11, CFC-12 and CFC-114 in
aerosols.
CHAIRWOMAN TANNER:

Mrs. La Follette has a question.

ASSEMBLYWOMAN LA FOLLETTE:

Yes.

I want to go back to

the Antarctic and the Artie.
DR. WOLF:

Okay.

ASSEMBLYWOMAN LA FOLLETTE:

Were any theories developed,

as to why there was more of a concentration of CFCs?
DR. WOLF:

The consensus is that it's related to

long-term ozone depletion and that the ozone-depleting substances
are responsible.
Early on, no one really knew whether it was a transient
phenomena, or whether it was linked to long-term ozone depletion.
One of the things that it really brought out was that we didn't
understand what was actually occurring in the atmosphere, that the

I
atmospheric models did not predict the Antarctic and the Arctic
ozone hole.

So, people went back and tried to come up with other

explanations and to re-vamp the models.
As I said, there is a consensus now, that the Antarctic
hole is related to long-term ozone depletion, and that regulating
CFCs will have an effect on that.
ASSEMBLYWOMAN LA FOLLETTE:
- 15 -

Can CFCs be produced

naturally at all?
DR. WOLF:
I

are.

't

No, I

be

I

, but

mean,

are
ASSEMBLYWOMAN LA FOLLETTE:

Dr.

hole in

f,

Antarctica?

1,

DR. WOLF:

are several theories.

ASSEMBLYWOMAN LA FOLLETTE:

I'm really curious about

that.
DR.
wouldn't 1

I'm not an

on the atmospheric, and I

out on
TANNER:

who maybe can
DR. WOLF:

there is someone here

I

to
Real

believe . .

I

ASSEMBLYWOMAN LA FOLLETTE:

Yes

1 us

they

believe.
DR.

reactions are
assumed in the

I

because of

c

vapor that's

and the
now bel

causes

the ozone depletion.
ASSEMBLYWOMAN LA FOLLETTE
to

Does

have

?

DR. WOLF

Yes

1.

as

I

Yes.
LA FOLLETTE:
sounds 1

we don't

answers
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In

ly

DR. WOLF:

we

Oh, I don't

ly do have an
matters.

'm not

But

, a consensus

I'm
consensus

a soc

ASSEMBLYWOMAN LA FOLLETTE:
consensus, or to

some

ask us to make a

But,

f

an area that

of

seems very

of CFCs

populated has a
populated.

we

I

DR. WOLF:

It

an area that is

not

concentration of

a

that

to

a
consensus, we

But, I meant
understanding of
consensus

not

to have some answers to that.

CFCs, but
occur, caus

to me, it

I

't have a full

, but

of

a societal

ozone
are, at

ful

major part,

responsible.
The

also acted.

capacity cap on their
in a study that I did

capabil

They put a

I evaluated this

I was at the Rand Corporation, and I

found that it would not be ef

for several years, because

the amounts that they were

would never exceed that

capacity cap until the 1990's.
They also put some good

So, it was largely ineffectual.
practices into a policy

document.
By the

, it's interesting that other countries have

different value

CFCs should be used.
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They feel, for instance, that CFCs are extremely valuable in
aerosols, whereas we decided that they were not so valuable, and
we banned them

those applications.

They don't, of course, in the rest of the world, use
automobile air conditioning as much as we do, at all.

They also

don't have retail food refrigeration equipment in their stores;
they go on a daily basis to pick up their fresh food.

So, we use

CFCs in different ways and have decided that that's our value
system.

The Europeans still have not banned CFCs in aerosol

applications.
The "Montreal Protocol", as I mentioned before, focuses
heavily on the fully-halogenated CFCs, the five of them, and the
three halons.

It caps production of the fully-halogenated CFCs at

1986 levels, beginning January of next year.
effect in July of next year.

That will go into

It then decreases the production of

those CFCs to 80% of the 1986 level by 1993, and it decreases
production of the halons, beginning in 1992.
CHAIRWOMAN TANNER:

It doesn't phase the CFCs out,

altogether, then?
DR. WOLF:

No, it does not.

SENATOR ROSENTHAL:

Dr. Wolf, a question:

If all of the

"Montreal Protocols" are implemented, do you think there is
anything further that we should be doing, that our government
should be doing, to reduce emissions?
DR. WOLF:

Well, I think ...

SENATOR ROSENTHAL:
DR. WOLF:

Will that do it?

No, it will not.
- 18 -

I believe that Dupont has

taken a position that that will not do it, and so has Lee Thomas,
who is head of the Environmental Protection Agency.

Dupont, of

course, as you know, the largest CFC manufacturer, has agreed to
voluntarily phase out the CFCs, probably within a decade.
SENATOR ROSENTHAL:
DR. WOLF:

The EPA has ...

"Waffled."

SENATOR ROSENTHAL:
different kinds of positions.

"Waffled," yes.

They have two

Are they in favor of recycling

CFCs?
DR. WOLF:

They're not promulgating a regulation.

I would have to answer that sort of indirectly:
doing is capping production.

But,

What they are

When they cap production, demand

will exceed supply, and the price of the CFCs will increase.

I

think it's their belief that recycling will be instituted, because
the chemicals will be more valuable, and they will be less
available.

So, people will adopt recycling as part of their

economic incentives policy.

They are economists and they are into

that sort of thing.
CHAIRWOMAN TANNER:

What impresses me is that Lee

Thomas, as well as Dupont, the largest producer of CFCs, feels
that something really drastic should be done.
DR. WOLF:

That's right.

CHAIRWOMAN TANNER:

And there should be something done

quickly.
The EPA has "waffled"; they really have-- Well, not
necessarily the EPA; maybe the National Academy of Science has had
one kind of a report, then backed off of that report, and then
- 19 -

another kind of a report, and then, of course, the public gets
confused, as well as

But

ic

sc

of

the

Lee

should be
the EPA ..
DR. WOLF:

One of

"

Protocol" and
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when those were
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written, so

fie

new sc
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understanding

I
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Protocol" after that

written the
information had been
phase-out.
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EPA

for a

I

was not good on that.

It was s

that CFCs

But, I
should be

now --

I

think we

1 need to

CHAIRWOMAN TANNER:
occur

will

ozone

?

DR.

that

a bunch

f

you

use one-dimens

s,

so on.

if we leave CFCs

spec if

s

"

there

It
are
I

into the

1 occur at

next

out.
CHAIRWOMAN TANNER
DR.

I

was just

cont
to

regulation, which completely mimics the "Montreal Protocol."

Its

form, of course, is a production cap, as I said, and they hope for
an incentive -- to offer an incentive to people -- by raising the
price of the CFCs, to conserve on it.
I'm addressing the question of whether or not further
action is required.

As I mentioned, the Ozone Trends Panel

document came out after the "Montreal Protocol" and the domestic
regulation was promulgated.

The difficulty with going back and

changing things on an international level is that it's very
difficult to get all of the countries to agree to something;
there's a whole bunch of stuff that goes on in the background to
try to get that to occur.

After all, it is a global issue, and we

are responsible only for, roughly, one-third of the world.
CHAIRWOMAN TANNER:

I recently read that Russia, for

instance, would welcome a warmer climate.
DR. WOLF:

I'm sure, yes.

CHAIRWOMAN TANNER:

And there are other parts of the

world that would welcome the "greenhouse effect."
it's pretty difficult to get total agreement.

•

I would guess

Canada would get

our agriculture .
DR. WOLF:

There are a whole range of different control

options that can be used to either reduce or eliminate emissions
of CFCs and halons.
I've listed here:

They fall into these generic categories that
In terms of chemical substitution, we might

substitute methylene chloride -- and I'm going to talk about this
a little later -- for CFC-11 in the production of the flexible
foam.

In terms of process substitution, we might use water as a
- 21 -

cleaning agent for deflecting printed circuit boards in place of
CFC-113 solvents that are used today.
involve using Fiberglas

Product substitutions might

place of CFC-11 rigid insulation foam

buildings.
We can recycle the refrigerant in refrigeration devices
or solvents, and that is routinely done.

We can modify the

equipment; that's done commonly in the solvent industry.

They

have better equipment that keeps the solvent more contained.

We

conditioners less leaky, so that they

could make automobi

didn't emit as much CFC-12.

We can do better housekeeping things.

We cannot vent refrigeration devices when we're working on them.
Finally, we could destroy the CFC, if necessary; we
could take the rigid foam insulation in a building and not crush
it at the site, take it to a landfill and put it in an incinerator
in some way -- cut

up and put it into an incinerator

find that we need to destroy

if we

Or, we could destroy, by

ineration, probably,

are

extinguishers

f

today.
impl

of a

the thing that everyone

CFCs

made me

I want to stop you,

-- If we were to ban

and currently,

a

If, say, we were to

or some

up.
's
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what you
use

and

deal that is being used

of those, we would

landfill or burning or

DR. WOLF:

seems to be

must occur,

CHAIRWOMAN TANNER:
just s

phase-out,

to consider
of

CHAIRWOMAN TANNER:

That's a very large problem, isn't

it?
DR. WOLF:

Yes, it is.

As you know, -- Actually, there

is a regulation that requires the asbestos in buildings to be
taken to a landfill and to be watered down when the buildings are
being demolished.

So, in principle, the mechanism exists.

I'm

not certain how wise it would be to do that -- only if we really
found that things were extremely dangerous.
The other thing that I'll comment on a little later, on
whether or not -- I don't believe that we should institute a ban
immediately because, as I'll show you, I think that some of the
products that might be used in place of the CFCs are, themselves,
dangerous

but in a different way -- and that an orderly

phase-out is definitely required.
I wanted to point out here that you can adopt all of
these options, in the short-term, when you still use the CFCs in
recycling, and so on.

But, ultimately, the only real option to

phase them out is substitution of either the chemical, the process
or the product.
Here are some of the substitutes that have been proposed
for the fully-halogenated CFCs:

CFC-123 is being looked at as a

substitute for CFC-11; its characteristics are similar.
be used in flexible foam manufacturing.

It could

CFC-141-B is also being

looked at as a substitute for CFC-11, but it has a disadvantage;
it is somewhat flammable, and many people will not be able to use
it, as a result, because it will pose a workplace danger.
CFC-134-A is my favorite; it is a substitute for CFC-12,
- 23 -

and it has virtually identical properties to CFC-12.

The

advantage there is that you can put it into existing equipment
with virtually no modification.

The one thing that needs to be

changed is that a different oil needs to be used with it, but that
will be a minor problem.
CHAIRWOMAN TANNER:
DR. WOLF:

What effect would that CFC-134-A ... ?

CFC-134-A doesn't contain any chlorine, so it

would not deplete the ozone layer, at all.

And CFC-123 and 141-B

do contain chlorine, but they are not fully-halogenated, so they
decompose in the lower atmosphere and don't pose a threat to the
ozone layer.
CHAIRWOMAN TANNER:

Mrs. La Follette?

ASSEMBLYWOMAN LA FOLLETTE:

So, why aren't we using

134-A now?
DR. WOLF:
it for many years.

It's a very new chemical.

They've looked at

For a long time, there was no known

manufacturing process

In the early days

in the seventies

when the CFC producers were first looking at CFC-134-A, they
manufactured three pounds of it, sent

to

Motors, and

required General Motors, after they had tested it
air conditioner, to return the
thousands of dol

an automobile

pounds, because it cost

a pound for them to manufacture.

They've now done a lot more work on finding a production
process for, actual
successful, now.

, 123 and 134-A, and it's going to be more

The remaining problem is that CFC-134-A and 123

will be much more expensive than CFC.
CHAIRWOMAN TANNER:

I think one of our witnesses
-
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will be discussing that.
DR. WOLF:

Right.

Then, we have 111 trichloroethylene,

which can be a potential substitute

CFC-113.

As I mentioned

earlier, it also depletes the ozone layer, but to a much smaller
extent, and it is not included
Protocol."

the regulation or the "Montreal

And I'm glad that
CHAIRWOMAN TANNER:
DR. WOLF:

not.
It's a toxic chemical, right?

Well, I don't know.

CHAIRWOMAN TANNER:

I mean ...

We've sure heard that for years and

years.
DR. WOLF:

be thinking of

I

trichloroethylene, TCE.
CHAIRWOMAN TANNER:
DR. WOLF:

workplace exposure

TCE, TCA?

TCA is much less toxic than TCE.

CHAIRWOMAN TANNER:
DR. WOLF:

Yes.

It's

But, it

,

?

an acute sense, in that

s must be held lower than that of

chemicals that are assumed to

non-acutely toxic.

CFC-502, as I mentioned earlier, is a mixture of two

•

CFCs.

It also depletes the ozone layer; it's got an ozone

depletion factor of about .3, compared to that of CFC-11.

It's

used today in retail food refrigeration and could be used in place
of CFC-12, but it would also be subject to regulation, because
part of it -- the CFC-115 that's in it -- is regulated.
CFC-22 -- For many years, people have thought that
CFC-22 could function as a substitute for CFC-11 and CFC-12.

But,

the problem with that, technically, is that all of the equipment
- 25 -

would have to be re-tooled and all of the devices re-designed,
because it has very different properties.
CHAIRWOMAN TANNER:

Well, I'm going to ask a question

that probably isn't too bright:

CFCs are chlorofluorocarbons,

right?
DR. WOLF:

Right.

CHAIRWOMAN TANNER:

So, the dangerous element in CFCs is

-- what?
DR. WOLF:

The chlorine.

CHAIRWOMAN TANNER:
DR. WOLF:

All right.

Because it's the one that undergoes the

catalytic reaction.
CHAIRWOMAN TANNER:
are not dangerous.

Now, you just described CFCs, which

Why are they called "CFCs"?

Don't they have

chlorine in them?
DR. WOLF:

That's probably my mistake.

Some of them do

have chlorine in them, but they are not fully-halogenated.

You

see, the ones that we are focusing on, as strong ozone-depleters,
contain chlorine as the dangerous atom that undergoes the
catalytic reaction, but they also are fully-halogenated; that is,
they contain only bromine, fluorine or chlorine -- no hydrogen.
These other things all contain hydrogen.
CHAIRWOMAN TANNER:
DR. WOLF:

I see.

Okay.

So that they break down in the lower

atmosphere, and they don't survive to reach the stratosphere.
CHAIRWOMAN TANNER:

So, if there were legislation to ban

CFCs, we couldn't do that, because CFC-134-A

- 26 -

is -- you know, if

we were to say banning CFCs, that's not correct.

We'd be

eliminating CFC-12, 11 - - I think that ...
DR. WOLF:

That's

CHAIRWOMAN TANNER:
DR. WOLF:

... would

a difficult thing for ...

I have mis-labeled these.

I should call

134-A "HFC."
CHAIRWOMAN TANNER:
DR. WOLF:

I

would be better.

Because

no chlorine; but, then,

CFC-123 does contain chlorine
But, it's not

's one

the alternatives.

ly-halogenated, so that is still called a CFC.

CHAIRWOMAN TANNER:

, I'm glad I asked.

's a nomenc

DR. WOLF:

Yes, it's a good

question.
I believe what

to happen in this phase-out is that

there has to be a systems

to

found that EPA likes to

I have not

a systems approach, unfortunately.

think that it is underway 1 however.
in testing.

controls.

I

We have the alternative CFCs

A consortium of worldwide CFC manufacturers has

agreed to test in long-term animal studies -- the two-year animal
studies -- CFC-134-A and
CFC-141-B to the list.

3, and they've also recently added
That, unfortunately, will take a number of

years, because the animals

't die for two years, and then you

need a couple of years to analyze the results.

Unlike in the

past, where we've substituted things without looking at the
toxicity characteristics, I think this is a very good thing, that
we're testing these up front.
The other problem with not taking a systems approach is
- 27 -

that other substances that are available on the market to replace
these are themselves dangerous, but simply in a different way.

I

don't think that we should encourage, however inadvertently,
movement towards those substances.
Another problem that arises when you want to substitute
other things is that there may be impediments to these
institutional impediments.

Military specifications, for instance;

they prevent the use of recycled solvent.

So, if you want to use

an outside recycler and buy back that solvent with CFC-113, you
can't, if you're making equipment for the military.
CHAIRWOMAN TANNER:

Is the recycled solvent less

effective, or unclean, or what?
DR. WOLF:

There are various opinions about that.

In

the past, there have been some irresponsible recyclers -- not
Dennis Omera, who is here, of course, but others -- and they have
produced recycled solvent of insufficient quality.

People have

been burned, so they don't want to use recycled solvent.

This is

a high-purity application, primarily deflecting printed circuit
boards.
I, personally, do not believe that properly recycled
material will cause a problem.
is a huge undertaking.

But, changing the military's specs

They are actually looking at that right

now, and unfortunately, the scheme they've devised is going to
make a mistake, and we'll be back where we started, but with more
things that you can use on the list.

But, they will not actually

have addressed the real problem, in my view.
Another problem that can arise if you don't take a
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systems approach is that you can simply transfer the problem from
one medium to another.

If, for instance, you decide you want to

recover the CFC-11 blowing agent when you make flexible foam, you
will absorb it on a carbon bed later, when you desorb it with
water, the water will contain small amounts of CFC-11, which will
then go into the sewer, instead.

So, we don't want to transfer

the problem from one medium to another.
Just to illustrate some of these problems

Really, I

feel very strongly about these things, and I devote my life to the
study of these things.

I believe that we have really done things

in a piecemeal fashion, in the past, without accommodating the
life cycle of things, without accommodating a systems approach.
think we've done some things that have had terrible, unexpected
consequences.
If we look at the case study of flexible foam, for
instance -- this foam right here.
agents are widely employed:

Today, two auxiliary blowing

CFC-11 and methylene chloride.

As

many of you may know, methylene chloride is a suspect carcinogen,
and people are trying to move away from it.

But, of course, with

the regulation coming and all the scrutiny on CFC-11, they can't
really move into CFC-11; and, indeed, no one would want to
encourage them to do so.

So, we're faced with a real dilemma, in

this particular industry.

The regulations on CFC-11, in my view,

will cause people to switch to methylene chloride, and we will
have a toxicity problem in the workplace that is greater than the
one we have today.
The other controls, unfortunately, are years away.
- 29 -

It

I

will be several years before CFC-123 or 141-B can be used as an
alternative blowing agent for the flexible foam.
working on an interesting scheme,

Union Carbide is

they get rid of all the

auxiliary blowing agent and just use water as the sole blowing
agent.

But, that also

phase right now.

probably

away; it's in the "R&D"

They're re-formulating what are called the

"polyalls," which form the backbone of the foam, ultimately.
Another case study that illustrates what I'm talking
about ...
ASSEMBLYWOMAN LA FOLLETTE:
DR. WOLF:

Okay.

ASSEMBLYWOMAN LA FOLLETTE:
that's sort of rudimentary, I suppose.
agent?

I need to ask a question.

This is another question
What is this flexible

What is the biggest use for it -- the most important use?
DR. WOLF:

Let's see.

It's used in furniture and

bedding and carpet underlay -- like the seats you're sitting on.
ASSEMBLYWOMAN LA FOLLETTE:
DR. WOLF:

None are essential?

Well, do you recall --you probably don't

recall, because you're much too young, but, years ago, when we
had ...
ASSEMBLYWOMAN LA FOLLETTE:

We had coil all over

everything, the day the world was created.
DR. WOLF:

Remember the coil springs in couches, where

if you sat directly on the spring, you would have good buoyancy,
but if you moved over to the side, you would sink four feet into
the couch?

That, and rubberized horse hair were the things we

used in the old days.
-
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Today, there are product substitutes for it, as well,
but, they're not as desirable -- things like synthetic fiberfill,
and other things like that.
ASSEMBLYWOMAN LA FOLLETTE:

I won't have that stuff in

my house, so I have found other ways not to use it.

That's why

I'm wondering how vital it is that we have something like that.
DR. WOLF:

That foam, once it's fabricated into

furniture, doesn't contain any more blowing agent.
by that time.

It's all gone,

It's all emitted promptly in the manufacturing

process.
ASSEMBLYWOMAN LA FOLLETTE:
DR. WOLF:

Okay.

Thanks.

Another industry, where trade-offs arise, is

as I mentioned already, the solvent use, which mainly involves
CFC-113.

It's used widely to deflect printed circuit boards.

An

alternative, to some extent, to CFC-113 in that application, is
111 trichloroethylene.

As we discussed a moment ago, it is toxic

in other ways, and it may, ultimately, itself be regulated by EPA
as an ozone depleter.
I also mentioned the impediments to adopting some of the

•

conservation methods of CFC-113, like recycling, or adopting
water.

Military specifications also prevent the use of

water-soluble fluxes so people cannot really use water as an
alternative for removing the fluxes from printed circuit boards,
either.
CHAIRWOMAN TANNER:
DR. WOLF:

Water?

CHAIRWOMAN TANNER:

But, is that a good option -- water?
Oh, I believe it is.
For Heaven's sake.
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DR. WOLF:

There are some technical problems that arise.

We're moving further and further
and what that

to mount

circuit boards direct
that.

small electronic devices,

Now that

components of the printed

on

They didn't used to do

•re doing that

there is a very small spacing

between the surface-mounted components and the board.
because of the contact
small components and

Water,

't as good at getting under those
the flux, as is CFC-113.

So,

there do arise some technical problems at some spacing.
Now, what I believe we have to do, as a society, is go
back in the fabrication process of the printed circuit boards
themselves, and get the designers involved with the toxic chemical
use in later parts of the process, and get them to design around
that.

Because if they just design surface-mount boards that

have ...
CHAIRWOMAN TANNER:
DR. WOLF:

So that the water could reach ...

Then, we could use water.

would still have to get rid of the mil

Of course, you

specifications, if you

did that.
Then, alternatives
other media.

use will effect the

The disadvantage, of course, in using water is that

it will carry metal and flux e

into the sewer, where they

would not otherwise have gone, and that may impact the drinking
water.

You will have metal concentrations in the sewer that you

would not have had there, had you used the solvent
CHAIRWOMAN TANNER:
flux?

Where does the

Where do they go to with solvents?
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go to and the

DR. WOLF:

If you use the solvent, you will probably

send your solvent to a recycler.

And even if you can't buy back

recycled solvent, the recycler will recycle that solvent and sell
it back onto the market.
metal.

He gets a sludge that contains the

He mixes that sludge with other solvents and sends it to

the cement kiln at Lebec.

So, the metals come out in the baghouse

dust and are buried on the property of the Lebec cement kiln.
It's not entirely safe, either, but they're not entering the
water.

I just wanted to illustrate that you get things in other

media, if you do things a different way.
I tried to address the question of whether or not
refrigerant recycling is promising.

I believe that it has been

cost-effective to recycle refrigerant in large devices, like in
chillers and retail food refrigeration units, for at least the
last 10 years; we just haven't done it.
Many people say, "Why should we institute recycling of
refrigerant if we're just going to identify alternatives to these
CFCs?"

And my response to that is that the alternatives will be

much more expensive than the current CFCs that are used, so it

•

will pay even more, in the years to come, to recycle, if we
institute it now, even when those substances are adopted.
I think that we have a number of tricky issues to work
out in this.

I wish we would not go ahead with this unless we

work these things out, in depth.

One of the issues that will

arise is whether or not the refrigerant is hazardous, and whether
or not the grocery stores have to actually manifest that
refrigerant when they send it to an off-site recycler.
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I've talked to EPA about it.

They made a ruling in

response to a letter that you did not have to manifest.

The

California Department of Health Services has indicated to me that
they would prefer, as well, that manifesting not be done.

I also

feel it shouldn't-- I mean ...
CHAIRWOMAN TANNER:
DR. WOLF:

It's not a toxic.

Well, it actually is listed on the RCRA list

of waste.
CHAIRWOMAN TANNER:
DR. WOLF:

I

what's called a

As a "U-listed waste"

"U-listed waste" -something.

As toxic?

that's like an offset product, or

don't really know why they originally listed it;

there really was no reason for doing so, but they nevertheless
did.

But, EPA has ruled that this is not an offset product, so it

doesn't fall into

category.

don't know if that's a legally

I

binding ruling or not; I suspect
tried in court.
Waste

But, informal

is not, because it hasn't been
, at least, the Off

indicated

not cons

of Solid
these things

hazardous waste.
You see,

the

done, sometimes,

when they're working on these
is they just

're remodeling,

off,

at room

temperature,
hazardous waste

So,

sue of

't arisen.

If
refrigerant down
talk about that, more

to pump that

1

and

1, of course,
then

I.
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as to

whether or not it is hazardous waste if you remove it from the
property.

You see, I feel it's cost-effective to do this.

But,

if we put a whole bunch of other things onto people, it will
involve additional costs, and it will make it not cost-effective.
I think it's much easier to do these.
CHAIRWOMAN TANNER:

What you're saying is, be cautious

in the kind of legislation that you put together.
DR. WOLF:

That's exactly right.

I believe that the

emissions reduction could be significant from doing this.

I did

some very quick calculations, and I estimate that there are 2,000
metric tons of refrigerants that could be recycled this way,
annually, in California.
One of the most important things that California could
do, I think, is serve as a model for legislation in other states
or for a piece of national legislation.

I think that California

uses, roughly, 10% of the CFCs in the nation -- I'm not sure how
accurate that number is; I always make the assumption in all my
research that California uses 10% of whatever, so I'm just using
that one again.
So, that suggests that, nationwide, we could, in
principle, recover 20,000 metric tons of refrigerant, annually.
think that's an underestimate; I've only looked at "chillers" -centrifugal chillers -- and retail food refrigeration devices.
There are other places where the refrigerants are used, like
trucking refrigeration, and so on, where recycling might be an
option, as well.

But, that's the best number that I can come up

with.
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I

Thank you very much for allowing me to ...
CHAIRWOMAN TANNER:

1, Dr. Wolf, I

do

apprec
I'm

was excellent.
impressed,
DR. WOLF:

more than I did.

I

Thank

CHAIRWOMAN TANNER:

Thank

much, Doctor.

Our next witness

Omera.

Mr. Omera is the

President of Omega Recovery Services.
Yes, Mr. Omera.

Would you identify yourself?

My name is Dennis Omera.

MR. DENNIS OMERA:

I'm

President of Omega Recovery Services in Whittier, California.
Omega has
-- or CFCs, of the

1
f

refrigerants for about 30 years
sues, both on the solvent and

refrigerant bas
Currently, we're recycl
pounds a year,

excess of a couple million

the United States -- in Los Angeles.

We

pick up the material from a wide range of sources; we just
recently picked up 8,000
and brought it all

from JFK International Airport,
across

country.

we're the only ones in the whole

As far as I know,

who recyc

different types of CFCs -- 11, 12, 114 -- CFC-113
more frequently by other

1

we recycle all the dif

re

through and some of the

process real

recycled much

because of the solvent use, but

I'll try to explain a l

and that might give

all the

bit about what we go

ses we do

refrigerants,

a little better background as to what the

means when you

refrigerants or the
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different CFCs.
Historically, in the past, the reason people recycle
material was not from any legislation; it was strictly an economic
need.

Pacific Telephone, Sears and some of the other larger

companies have large installations where they have a couple
thousand pounds at a time.
unit.

Disneyland, in fact, has a centralized

What they do is, when a unit goes bad -- you either get a

leak in the water tube, or (inaudible) -- it would pump the
refrigerant down and send it to us to be recycled.

We would

recycle it, and bring it back to original specifications, and send
it back to them.

That's what we've been doing, primarily, for a

long period of time.
In the case of other refrigerant users, sometimes we
would get the smaller users, who bring the material to us, and we
would recycle it and send it to a third party, who would use the
material.

So, there are two different methodologies where we

recycle back to the original user, or recycle to a third party, on
the different materials.
Historically, what happened is, the customer would call
us up and ask us to pick up his material.
and I have a little difference of opinion.

I know that Dr. Wolf
I will demand that

they have an EPA generator's number, or I won't pick up their
material.

Because of some prior problems in the hazardous waste

issue, it is for the protection of not only the generator, but,
primarily, as there is a quandary as to whether it is hazardous
waste of not, there are U numbers for 11 and 12.

And so,

consequently, when there's a discrepancy, I don't want to be the
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end of the issue, where somebody

one left holding the bag at
, ten

later or

't you

, retroactively, "Why

different materials done?"

unfortunately, lately, that has

I think,

a common problem. So, what we

do is, we then have the person give us his generator's number, we
then go out and

up

waste,

it in to our facility,

process it, and then return it back to him.
particular basis.

We do that on that

In fact, in New York, I couldn't move the

material from New York without having JFK have their EPA
generator's number.

Unfortunately, the problem is that a lot of

people -- this building, itself, probably doesn't have an EPA
generator's number;

, they have a tremendous amount of

refrigerant sitting at the top of the building.

Technically, if

they had a problem, I couldn't pick up the material -- at least, I
won't -- unless they have an EPA generator's number.
Unfortunately, it takes 10 to 18 weeks to get an EPA generator's
number.
CHAIRWOMAN TANNER:
the refrigeration

about people who are repairing
a

?

would have to

have a generator's number or the
MR. OMERA:
site-specif

the work?

The EPA generator's number

number; you

that's what the EPA requires.

to
So,

really a

from each site, at least,
generator at the site must

have an EPA number.
CHAIRWOMAN TANNER:

So, then, how

world could

those CFCs be recycled?
MR. OMERA:

Well, historically, most of our larger
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customers have gotten them, as well as the commercial service men
have gotten EPA generators' numbers and they then take title to
the material themselves and use their generator's number to get
it.
CHAIRWOMAN TANNER:
MR. OMERA:

So, the service men have the EPA.

They use it.

They'll take title to it and

use their responsibility to take the material.

The reason why --

Katie addressed it rather well -- there has been some
discrepancy ... One department at EPA says one thing and another one
does another and then we, potentially, get caught in the middle.
So, what happens is that we recycle that material on a
manifest, bring in the manifest, and then return it back to them
under normal shift, because you now have to have a manifest go
back when the material is finished as a product.
CHAIRWOMAN TANNER:

Senator?

SENATOR ROSENTHAL:

Do you think that recycling ought to

be required?
MR. OMERA:

Personally?

SENATOR ROSENTHAL:
MR. OMERA:

Yes.

Most definitely, both from an economic

viewpoint ...
SENATOR ROSENTHAL:

But, I'm not talking about it

because it's going to make your company grow larger.
MR. OMERA:

Definitely.

SENATOR ROSENTHAL:
MR. OMERA:

Technically and economically.

Environmentally.

We've all been talking

about -- I didn't mean to be self-serving, but, in this case, what

- 39 -

iness, is that we are really solving the

is interesting in our

sue by

problem
We
mill

1

the

fferent
les 12

"

s

pounds

So, I really
a product back to the

believe that what we're doing is
Nature

environment -- and

SENATOR ROSENTHAL:

all

In

material is

opinion, how much of that
, presently?

re

MR

time.

, I can only speak for

OMERA:

ourselves and,

the country to a variety of

different people, we're

ones who bring the material in on

a regular bas

it, and we do about a couple million

pounds a year of

CFCs.

SENATOR
most of the

What

companies are doing

1

MR. OMERA:

Of

?

SENATOR

you're working on.

ones

Are we

?

Are we

commercial

buildings?
MR. OMERA:
the

Commerc

been

users of

buildings,

s.
stores,

telephone companies

a

ly, in the

past, they had

al" devices

that generated a
these to be

Commerc

c

, required
, because

to them.
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't want access

They have now replaced them with electronic instruments,
or equipment, that also generate heat, so they all have to have
air conditioning systems on them.

They have to be maintained on a

regular basis, because if they lose their air conditioning there
is a failure of the communication system.

So, primarily, most of

those systems are what we've been using for recycling.

The

department stores and the various telephone companies' switching
stations have historically been our largest recyclers.
I only recently,

the last three weeks, picked up

refrigerants from Von's grocery stores.

I was fortunate enough to

talk to some food marketing executives, and I think they see the
handwriting on the wall, and they're making some efforts in that
phase.

They're starting to do something along that particular

line.
CHAIRWOMAN TANNER:

What

quality of recycled

product?
MR. OMERA:

We go back to the original federal

specifications, BBF-1421-A.

They're on the back of our brochure.

I also sit on the Air Condition-Refrigeration Institute, which has
established standards for refrigerant recycling, because they
obviously see these things.
continue to do.

That's what we propose to do and

It's basically coming back to the BBF-1421-B,

which are the federal standards for refrigerants.

You have to;

otherwise, the product liability ...
CHAIRWOMAN TANNER:

What you're saying is, because I

don't know what BBF ...
MR. OMERA:

I'm sorry.
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CHAIRWOMAN TANNER:

What you're saying is, the quality

is close to, or the same as ...
MR. OMERA:

It's the same as what the federal standards

require.
CHAIRWOMAN TANNER:
MR. OMERA:

We go back to those same standards.

CHAIRWOMAN TANNER:
MR. OMERA:

Okay.

Okay.

When we (inaudible) those standards, we

adhere to-- we have adhered to-- at least since I've been
involved, which is now approaching 14 years.
So, what we do is, we check the material before it's
shipped out, to make sure it meets the moisture levels (inaudible)
residue and the quality of the material, which is usually about
99.8% purity levels.

So, it goes back; otherwise, the

manufacturer, or the consumer would have a problem on his
equipment is he used substandard material on it that was
detrimental to his unit.
very expensive.

And those units are not cheap; they're

They sometimes range between $25,000 to $75,000

-- to a couple hundred thousand dollars -- on the different units.
So, they do want to make sure they have some product liability,
and we do that on that particular basis.
CHAIRWOMAN TANNER:
Killea.

I'd 1

to welcome Assemblywoman

It's good to see you.
MR. OMERA:

Historically, what happens is, in the past,

we would get some phone calls from a variety of different people.
And the general rule -- Our economic cost for recycling is about
half of that of the new material.
-

Recently, the EPA came up with
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proposals ...
SENATOR ROSENTHAL:

Wait, wait.

It costs half as much

to recycle as it does to buy new material?
MR. OMERA:

Yes.

SENATOR ROSENTHAL:
MR. OMERA:

Why wouldn't everybody do it, then?

Well, quite frankly, the people who are

making the decisions, sometimes, are not the people who are the
responsible parties of the dollar costs.

So, what happens is, if

you have, let's say, an installation may have a couple hundred
pounds of refrigerants.

Currently, that costs about $300 to $400

for 300 hundred or four hundred pounds.

If you send somebody up

there -- a repairman, in the air conditioning industry -- he
usually gets between $35 and $40 an hour.

He has to pump it down,

and, unfortunately, most of the air conditioning units are on the
roof of a building, and there is no elevator going to the roof.
When you fill a refrigerant cylinder, it usually weighs
between 100 and 200 pounds.

I know, because I've done it myself,

that you have to take them down the stairs.

Nobody likes to do

that; so, what they do is, they usually vent the material, and
they say, "It's only a couple hundred bucks; let's get rid of it.
And then we can charge it up with some new material."

That's why,

if you ever take a helicopter ride across any major city, and

you

take a look at the roofs, you see a lot of abandoned cylinders and
drums sitting on top of the roof, because nobody wants to take
them back down.
It's human nature.

You know, it's only a couple hundred

dollars, and the people who own the units are just concerned about
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getting the refrigerant back on line, especially if you're a
're air

a sudden,

department store owner
, and

nobody

at your
on line as fast as you

store, you just want to
sibly can.
CHAIRWOMAN TANNER:

lea?

As

, what you recycle
't do

is returned to
make

r=r~>"rling

and then

available
MR. OMERA:

Yes, we do.
KILLEA:

MR. OMERA:

You

Over a

, it has

of time ...

that people didn't want back.

been almost 80% of

growing in the last, say, eight

z

that it's more
, on a
11

it.

allocated or
they're

So, I

their
at

ly, more

more in the

on
ASSEMBLYWOMAN KILLEA:

Then, if someone needs to

I

think

1st of next

s

I

my mind clearly, what
do.

;

just to get it in
I'm trying to

new re

think of going to somebody like you?
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, would they

Do you do a marketing job,

yourself on this?
MR. OMERA:

We go out and talk to people, but what we

usually do is go out to the service contractors, because
obviously, a person who is putting in new installation wants what
they call, "virgin material."

What we are usually dealing with is

the "after market," or those who have a problem with their unit
and need to have that refrigerant recycled.
Our real marketing exposure has been with the service
contractors.

But, the service contractors also have to deal with

the owner, and if the owner -- He knows he's going to have to bill
the owner for extra hours to get the material recaptured, rather
than just venting the material.

So, there sometimes (inaudible),

shall we say, "economically easier," in their eyes, to just vent
the material and get a new charge going in.
There's one other issue that sometimes happens ... If they
have a problem, and it goes "down", it takes us about two or three
days, because we can't just instantaneously recycle the material.
So, sometimes, there is a two or three day lapse.

To get around

that, what we've done is pre-ship them the refrigerant that they
need, so when they take the old refrigerant out, they can put the
recycled refrigerant back in again, and then there is no real
lapse and waiting for the material to be recycled.
ASSEMBLYWOMAN KILLEA:
MR. OMERA:

Right.

(inaudible).

But, if it comes back to the same

standard ...
ASSEMBLYWOMAN KILLEA:
MR. OMERA:

(Inaudible).

That has, primarily, been the concern.
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And

the other thing, too, is that a majority of the refrigerant that
we've been recycled has been R-11 and R-113, the 12, the 22s and
the R-114s have not been as much, because, quite frankly, those
are what they call, "pressurized
condition.

So, usually,

have to have a pump, or some type of

compressor to pump the material
And they are heavy;

atmospheric

ses"

put

in these cylinders.

they just don't want to do that, because

it's a little bit more

ff

to do.

Primarily, we're seeing more of

large installation,

where a person has, maybe, 2,000 or 3,000 or 4,000 pounds of
material.

Then

again, now

start to
issue

"Rosenthal Building"

, because,

about

1

say, the

If we went

I'm just using it as an example

as an owner, are now concerned that

, all of a sudden, there are

emissions going on, that potential

may

EPA becomes more

oriented

these materials handled in
some

on

employee turns

manner.

a liability, as

getting

Also, there are
if an

state
a

compensation

--you,

's an

some

of

to be

to

comply.
, we've
-- keep

re

to
's not a

; and

problem, because when

's

same type

, we bring it

and we
we

le

we start the
and

to
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if

s
, we

the

, and then
it,

and then we package the material, so it can go back out again.
ASSEMBLYWOMAN LA FOLLETTE:

In other words, I think, Mr.

number and

Omera, you do see a

s?

1

individuals in

EPA

MR. OMERA:

a study,

the price of these CFCs
Protocol' is put

to

they asked,
ef

"What is

after this 'Montreal
own estimates, they see

ef

the price going on

us

wholesale value for

truckload quantity of

Us

scenarios, it

goes from 45 cents in

's

to $2 a pound next year.

That's an

of 400%.

year 1998, it

up to $10 a

.

put what they call a

1 over

going to see the price inf
to come from the

, which is needed
's going to be

some type of what
My personal

EPA that they want to

l Tax" on it, because, obviously, any
amount of a

time you have a
an essential

time, by the

some thought by

There has

•

interest of

inflation."
that the manufacturers aren't
from them; it's obviously going
, who, historically, have been using

it as a loss leader, will now find it as a scarce product, and
will be able to build up the price at a much higher level.

If you

recycle the product, you only need a very small percentage of
material to be added back

it to increase the material,

because we can't recover 100% of their needs.
Usually, if a unit is a 2,000 pound charge-- I'm using
it as an example --we'll usually get somewhere between 1,700 to
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1,800 pounds of waste material coming to our facility.

We, in

turn, recycle that, and we'll get somewhere between 1,600 and
1,700 pounds of available material.

But, the customer still needs

about another 300 to 400 pounds to make up, to get a full charge
back into his unit, or else his unit won't operate effectively.
ASSEMBLYWOMAN LA FOLLETTE:

And what's the cost of the

recycled product?
MR. OMERA:

Historically, we've used, as a general rule,

you can almost save about half the cost of new material.
Obviously, our costs won't go up as much as the new material goes
up.

Hopefully, we're seeing here what will be a major price

difference between us and the new material.

So, hopefully, that

will be an encouragement to people to use our services.
SENATOR ROSENTHAL:
what we're talking about.

Just give me some sort of an idea of

When you talk about 2,000 pounds, how

large a building are we talking about?
MR. OMERA:

In this particular building, here, you'd

have in the range of between 4,000 and 10,000 pounds.

To take

care of this entire building, you'd probably have two or three
different units in this building.
A normal switching station, a Pacific Telephone
switching station, would, on the average, have between 1,500 and
2,000 pounds, and that's about a two or three story building,
about 40,000 or 50,000 square feet.
SENATOR ROSENTHAL:

It would have 2,000 pounds?

large office building, 60 or 70 floors, in Los Angeles ...
MR. OMERA:

Arco Towers is 20,000 pounds.
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So, a

That gives me an idea of what

SENATOR ROSENTHAL:
we're talking

of pounds are

LA FOLLETTE:
's re

we talking about
MR. OMERA:
of a pound

11 ounces, or a fraction

pretty c

automobile runs
conditioning

cooling system?

Air conditioning in an

two to
So,

a automobile air
can see

realm of differences

there's a rather large

two.

Can I address one

?

and I was able to

You were asking about the EPA,
at a

meetings ... What

to

of different
... They're trying to

use economic

same thing that you

people are trying to do; to

the users with the

possibilit

s to

encourage them to
gets more expensive

Because, as the price
'11

of throwing

something away, and start

again for continued usage.

I

think that's their

•

They are trying to do something, with a collaborative
method, with the automobile manufacturers.

They're looking at

setting small units to filter the different refrigerants, to see
if that will be capable of being used again in a different system.
SENATOR ROSENTHAL:

Do you think, at some point, there

will be some sort of a penalty for venting?
MR. OMERA:

That's what they're trying to do inherently,

in the same way, because if you vent the material, and you can't
-
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recapture the material, or you can't obtain the material, or
you're going to be paying significaptly.

Right now, for example,

you can buy the little eight-ounce cans for your air conditioning
in your automobile for about a dollar.

Probably, if you take

this, at this particular level, you're going to be paying $10 and
$15 --I'm estimating this; this is my own personal estimate
probably within 18 months to two years for that container.
So, there is an economic incentive for you to recycle
that, if you possibly can, because if it's going to cost you $15
to replace your air conditioning unit, you're going to start
taking another look at it.

Also, the availability of that

material because, -- my discussion with different people -- when
you go into product allocation, there is going to be a hierarchy
of those who need the material.

By law, they've made it so that

if any of the manufacturers produce more than one pound more than
their production level, they're going to be billed at $25,000 a
pound for all going and past production capacity.

In that case,

there's a big, heavy inducement not to go below the production
cap.
Still, there are certain industries, or certain
agencies, that still need

1 they can get.

I understand the

Defense Department was going to ask for 100% of their needs
because of the defense requirement and the national interest.
Then, you have certain public agencies and public buildings -- the
police department, the hospitals -- that will need to get 100% of
their material; otherwise, there are going to be certain essential
services that are not going to be able to function.
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If you give

remaining people are going to have

100% to all those people,
to take an even deeper cut.
CHAIRWOMAN TANNER:
MR. OMERA:

You are

Yes.

CHAIRWOMAN TANNER:

you're

company, right

now, that .. ?
MR. OMERA:

As

as I know.

CHAIRWOMAN TANNER:
CFCs

pick up and

Let me f
Los

-- If you were to
, or from Southern

California, then
dollars.

X amount

But,

were to

ifornia

,

i

to pick up
wouldn't it?
MR. OMERA:

Yes.

CHAIRWOMAN TANNER:
we were to

Because of

If

would

1

be a need 1

then, either for you to

to be

formed, to do that

1

one area, how could

poss

cost-effective in
cost-effective in Nevada or

Colorado, if you're the only company that recycles?
MR. OMERA:

Chairwoman Tanner, the only thing that I can

say is that we picked up
-- about 35,000 pounds.
permitting process,

in

now going through the Department of
of

Assistance on a Northern

But 1

years to go through

New York, recently

We do have plans to expand; we're in the

Health Services and the Off
California site.

1

takes about two or three
process.
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CHAIRWOMAN TANNER:
MR. OMERA:
the program,

Yes.

I'm sure

if

•re

to

permitting process to

same

Sometimes, you get a "Catch-22

as we're doing.

Say you are planning on

1

meantime,

expanding; but,

we pass legislation and
, then the volume would be so

require recycling on

?

How could
MR. OMERA:

EPA
It

Obviously, either

that's been in place now

1 takes a long time for people to make

the adjustment to that.

Our

really under-utilized.

or

refrigerants or recycle paints.

That's what we are,
things.

How could you handle the volume?

Unfortunately, we've had this 'Montreal

Protocol,' we've had
for over two

; we've always focused on those

We've

year; we're doubling it

again at the end of

So, we're quadrupling our capacity

from what it was a

, not just your

particular passage, but
coming into

through the same

situation.

CHAIRWOMAN TANNER:

great.

else comes along in

Protocol" will be

feet, one

or

for our services that

the requirement

more

CHAIRWOMAN TANNER:
the volume of re

So

handle it --

f

would have to be

I

recycled?
MR. OMERA:

Def

try for that, but I think
who could

I

1

to make a very good
in this state
of equipment, and

within a reasonable time, be able to not only be competitive with
us, but also produce the same type of service.
CHAIRWOMAN TANNER:

But, then, what about the permitting

process?
MR. OMERA:

Some of them are already permitted, as a

hazardous waste treatment facility.

They would just have to

adjunct a new type of circulation of treatment system.

If you

wanted to put in a new facility all by itself, that's where the
long lead times go into effect.
CHAIRWOMAN TANNER:

Okay.

Are there any other questions?

Do you have more

testimony?
MR. OMERA:

Just to answer your questions, if I can.

Thank you for your time.

I appreciate it.

CHAIRWOMAN TANNER:

Thank you.

It's a good thing you're

around.
Our next witness is Richard Charles, of the American
Society of Heating, Refrigeration and Air Conditioning Engineers.
Mr. Charles.
Would you identify yourself?
MR. RICHARD A. CHARLES:

I have a prepared statement

which I'd like to present, and then I'll take questions
afterwards, if that would be okay.
CHAIRWOMAN TANNER:
MR. CHARLES:

Fine.

I'm Richard A. Charles, a Consulting

Engineer and President of Charles and Braun Consulting Engineers
in San Francisco.

I'm also serving as the Vice President of the
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American Soc

Air Conditioning

f

I'm here in

as
Sacramento

to

ASHRAE.

on

today, and

I

part of

statement

CHAIRWOMAN TANNER:
MR. CHARLES:

1.

I can leave, if

extra

your want.
CHAIRWO~~N

MR. CHARLES
5

TANNER:
a

soc

of
are no

0

, many

of whom

of

Our

society.
as

l

s

re
concentrates on

ASHRAE
use
of our

tee
re
are used

, which

from the private sector for a research program which is carried
out by research organizations, most of which are universities.
First, let me comment on the questions posed in your
letter:

Verified information on some of the questions is not

available; however, we will provide what pertinent information we
have received.

More appropriate sources for this particular data

would be available from equipment manufacturers, contractors and
servicing activities and, perhaps, chemical producers.
Question number one:

Is there an estimate of CFCs

emitted to the atmosphere from various refrigeration and air
conditioning unit leaks?

Is there any estimate of the overall

contribution that unit leaks make to total CFCs emissions to the
atmosphere?
To our knowledge, there are no good estimates.

Air

conditioning and refrigeration systems are designed as sealed
system, and should remain tight throughout their lifetime.

It is

our understanding that the EPA, in its estimates, assumes that all
chemicals, ultimately, appear in the atmosphere.

If systems

remain tight, the refrigerants should remain in place for many
years; and if disposed properly, some refrigerants may never
appear in the atmosphere.
There are a number of sources of information from the
private sector -- producers and manufacturers -- and from public
sector, including the

u.s.

Department of Energy and the U.S.

Environmental Protection Agency.

The data are not consistent;

however, I will indicate the numbers, which have been used by DOE
for the 1985 portion of CFC production directed to refrigeration
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use.

The total amount of ozone-depleting substances:

.

bill

: 23 8%

f

1.54

global air

7.4%
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installation and the
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MR. CHARLES

48%
'S

life

to 50
1

down

to

this is

we're

same way

may
to 20

So

equipment,
after-market.

car

As

to be reor something

breaks

breaks down, and needs
because

to

they
6

It's the

hose leaks
to replace

it.
The next question:

What engineering efforts, over the

past few years, have been made to reduce CFC leakage from these
units?

Is it feasible, or cost-effective, to design a

refrigeration system, or air conditioning unit, which, with proper
maintenance, will not leak CFCs?
A properly designed, properly installed, routinely

I

inspected, and periodically serviced system rarely develops a
leak.

Also, it should be noted that manufacturers currently

design equipment, which requires less refrigerant.
Since the Assembly has been focusing on supermarket
refrigeration, an article which will appear in the November issue
of the ASHRAE Journal, which is our publication on supermarket
application.
CHAIRWOMAN TANNER:

Actually, I believe that this

hearing is more broad than supermarket application.
MR. CHARLES:

I would hope so.

Typical systems, which have been serviced for long
periods of time, and represent earlier technology, lose their
charge about three times in a 10-year period.

I
Since leaks can result in system malfunction and
compressor damage, most systems receive attention promptly.

The

first time we know we have a leak is when the air conditioning
system begins to not produce cold air -- or the cold in the
refrigeration process.

If the system should develop a leak, and

the refrigerant level falls below desired levels, the compressor
may suffer damage, and shorten the lifetime of the system.
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The third question:

Are there any standards for CFC

purity, especially in terms of recycled CFCs?
The manufacturers' trade association, the Air
Conditioning-Refrigeration Institute, "ARI", is developing a new
standard on the purity requirements of refrigerants.

ARI is

attempting to establish the necessary specifications for
building-oriented systems through its "ARI 700-P" standards.
CHAIRWOMAN TANNER:

Ms. Killea has a question.

ASSEMBLYWOMAN KILLEA:

Could you tie that in with Mr.

Omera's testimony about the federal standard that they apply?

Are

you talking about the function of the machine, or are you talking
about the refrigerant?

He was speaking about the standard that

they have for the recycled refrigerant.

Can you compare what

you're saying to that?
MR. CHARLES:

Let me go on through, because I'm going to

cover that later.
ASSEMBLYWOMAN KILLEA:
MR

All right.

are

of "virgin

are

by the General Services

use
EPA

However,

, right now.

military and
proposed some
use in mobile air
be more

tolerant to re
we know

Thank you.

ifications for purity

specifications for the recycled refrigerants
conditioning

Good.

, that's the only standard
They have not gone

, to our

knowledge.
The fourth question:

What is being done, in terms of

design and modifications 1 to address the possibility of using
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alternatives to currently used CFC formulations.
Manufacturers report that in the design of new
equipment, they are aggressively pursuing the use of AHCFC-22, and
other CFC blends, which have a smaller ozone depletion factor than
pure halogenated CFCs.

New alternatives have yet to complete

toxicology and other safety tests.

It will be the early-1990's

before this data is complete.
There are many trade-offs required by safety, energy
efficiency etcetera in evaluating the adaptability of new
chemicals.

For the new chemical alternate, 134-A, producers have

not yet identified a suitable lubricating oil, which is mandatory
for use of the chemical in refrigeration application.

Compressors

are lubricated by the oils dissolved in the refrigerant itself.
In preparation for the possible use of 134-A, ASHRAE
sponsored the development of its thermophysical properties at the
National Bureau of Standards, now known as the National Institute
of Standards and Technology.
CHAIRWOMAN TANNER:

Is your group attempting to engineer

modifications, so that when the CFC-134-A -- when there is a
lubricant found, that you're prepared to be able to use that, or
not use the 134-A?
MR. CHARLES:

We think it's a very important.

CHAIRWOMAN TANNER:

But, is there engineering to modify

the current refrigerators that we have -- or air conditioners?
MR. CHARLES:

Well, there's a problem, and I think the

manufacturers need to talk to that more directly than we do.
There's a problem in what the physical properties of the
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refrigerants do and how they react to the actual machines that are
being designed.

ASHRAE is developing the standards, which the

manufacturers will then be able to use when they are designing
their new equipment.
CHAIRWOMAN TANNER:

And those standards include

provisions for CFC-134-A?
MR. CHARLES:

Yes.

CHAIRWOMAN TANNER:
MR. CHARLES:

Okay.

It should be emphasized that any chemical

substitute may have similar properties, but will not be identical.
If new alternatives are available, system performance can be
expected to change, which will have corresponding energy impact.
The next question:

Are refrigeration and air

conditioning units currently designed to permit reclamation and
recycling of CFCs?

What engineering efforts are being made to

modify unit design to incorporate CFC recycling?

How do product

warranty requirements come into play?
Manufacturers, again, are the best source for this
information.

The reclamation

refrigerants is an emerging

technology; however, the primary barrier today to reclaiming and
re-using refrigerants is the classification of the substance type
and the associated potential regulations for handling and
transporting.
Interpretations of the classifications vary within the
federal government and

throughout the nation, from

jurisdiction to jurisdiction.

Probably the most positive step,

which could occur, at this point, to encourage recycling of
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refrigerants, is classification and standardization of the
classifications of the substances from the legislative body.
That's the biggest problem, because you can understand the problem
if one state classifies a particular product in one way, and then
not in another way -- or the government, by one standard says,
"This is classified this way," and somebody else classifies it a
different way.

It really confuses

CHAIRWOMAN TANNER:

You're talking about hazardous or

non-hazardous, toxic or non-toxic?
SENATOR ROSENTHAL:

Let me ask a question.

CHAIRWOMAN TANNER:

Senator.

SENATOR ROSENTHAL:

In terms of the recycling, it's my

understanding that the holding tanks for refrigeration systems are
too small and, therefore, not helpful when one wants to recycle.
MR. CHARLES:
be talking about:

Well, there are two things that you would

Some refrigeration systems have what we call,

"receivers" which means that you can store the refrigerant in a
particular tank on the system itself; other systems don't
CHAIRWOMAN TANNER:

You mean, during repair?

Is that

right?
MR. CHARLES:
don't have this.

Yes, by repairs, sure.

The others systems

So, the only way that you could then store that

refrigerant while you're working on the system is to be able to
put it into another container.

You've heard, by previous

testimony that the containers themselves get quite heavy, and the
workmen have to carry these containers onto to the job -- both
empty and then full.

When you're lugging a 200-pound container
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around, this makes it very difficult, especially with the time.
You know, "time is money."

So workmen having to take the

responsibility for the extra time to lug a container and to pump
i t back directly into the tank is where the problem is.
CHAIRWOMAN TANNER:

That doesn't sound like an

"advanced" technology to me.
MR. CHARLES:

No.

ASSEMBLYWOMAN KILLEA:

That's sort of my question.

If

the tanks are the problem practical application are there other
materials that they can be made of?
MR. CHARLES:

My personal opinion is that once there is

a need, or a requirement, to do something, there will be.
Everything will take place.

There will be people to recycle it,

there will be easier means to get the material back into tanks,
there will be easier means to get new emissions control
guidelines.

ASHRAE has under development a new guideline,

"GPC-3P" for reducing emissions of the fully-halogenated
chlorofluorocarbons refrigerants in refrigeration and air
conditioning systems.

The drafting committee is using as a point

of departure the European Community Code of Good Practice for the
Reduction of Emissions of Chlorofluorocarbons, CFCs R-11 and R-12,
in refrigeration and air conditioning applications.
The Assembly will be interested in these as individual
topics being addressed

this new guideline.

Each item focuses

on sources of inadvertent losses of refrigerants during the
indicated activities:

(1) the design of equipment and equipment

components; (2) laboratory testing of components and systems; (3)
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procedures during the manufacturing processes; (4) installation
and service; (5) guidance for the users and routine inspections;
(6) recovery, re-use and disposal of refrigerants; (7) alternative
refrigerants; (8) training of personnel; and, (9) handling and
storage of refrigerants, including refrigerant transfer between
containers.
SENATOR ROSENTHAL:

Madam Chair, may I ask a question?

CHAIRWOMAN TANNER:

Yes.

SENATOR ROSENTHAL:

You said that you had something to

pass out, that you were going to use a shorter version.

Is this

the shorter version?
MR. CHARLES:

No, this is the actual version.

SENATOR ROSENTHAL:

Oh.

I misunderstood you, then, when

you began.
MR. CHARLES:
copies of that.

I had a prepared statement and I had extra

That's it.

SENATOR ROSENTHAL:

Okay.

I just wondered how big the

full study was, if this is the short one.
CHAIRWOMAN TANNER:

•

MR. CHARLES:

Let's move right along.

The Chairman of the ASHRAE Guidelines

Committee advises that the draft is approximately one-half
complete, and he hopes that the document will be available for
public review by mid-1989.
The development of consensus standards and guidelines in
the private sector involves a detailed, quasi-legal process.

The

members of the drafting committee are selected experts,
representing a broad spectrum of the affected community, so that
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no single interest can dominate the

deliberations.

Extensive and detailed public review procedures must be
followed in the developmental process, if the new standards or
guidelines are to be widely accepted by the industry and
government, and endorsed by the standard certification boards,
such as the American Standard Institute, ANSI.
CFC industry roundtable:

to demonstrate ASHRAE's

involvement in this issue, I would like to tell you of a
particular activity in the Society, which took place this last
summer.

ASHRAE organized and co-sponsored with ARI, an industry

CFC round table, involving the top leaders of the key trade
associations in technical society.

Several branches of the

refrigeration industry were invited to participate -- trade
organizations from the producer industry, equipment manufacturers,
transportation and food industries and contractors and servicemen
industries.
CHAIRWOMAN TANNER:
points here.

Mr. Charles, you have thirteen

Could you sort of highlight those, so that we can

move on?
MR. CHARLES:

Well, sure.

CHAIRWOMAN TANNER:

Those that you feel are most

important.
MR. CHARLES:
individuals discussed.

There were 13 items that the 50
Number one was to re-label R-22 as

"HCFC-22"; number two was to make reclaiming of CFCs easier;
number three was to develop standards and methods of testing to
determine the accessibility of the reclaimed refrigerants; number
-
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four was to accelerate development of ASHRAE guideline 3P.

Number

five was to study the economic impacts that would result from
altering the "Montreal Protocol"; number six was to develop a
contingency plan to determine what percent reduction of harmful
CFCs can be met by using HCFC-22 and R-502; number seven was to
establish a task force to compile information on the status of
replacement refrigeration development -- the development of
technical data by equipment manufacturers, on conversion,
reclamation and recovery of CFCs 11 and 12; number eight was to
field test substitute refrigerants now under development; number
nine was, when possible, for both retrofit and new construction,
install systems that do not use fully halogenated CFCs; number
ten, license dealers and service stations to recycle CFC-12;
number eleven, design for leak prevention in mobile applications
-- for example, by improving the replacement hoses and seals;
number twelve, use 502 as a preferred refrigerant in new equipment
for non-mobile transportation applications; and, number thirteen,
installation applications in the transportation industry, to use
water blown foams until a suitable replacement HCFC is available.
ASHRAE is planning a second CFC industry round table in the spring
of 1989, which will address these and other items.
International approach:

ASHRAE supports the

international agreement, known as the "Montreal Protocol".

This

week in Europe, meetings are underway to review scientific
understanding, to determine the status of substitutes and
alternative technologies and to consider the legal measures.

It

is anticipated that there will be an acceleration of the provision
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of the "Montreal Protocol".

In a few months, the U.S. and other

nations will be cutting back production of targeted chemicals to
the 1986 levels.

In the

current availability.

u.s.,

this may mean a 15% reduction from

U.S. consumers may feel the impact of this

action more quickly, in their daily lives, than other citizens of
the world.
Most other nations have yet to adopt the ban on
non-essential aerosol usage of fully halogenated CFCs, which the

u.s.

put in place some 10 years ago.

These nations may be able to

satisfy their reduced quotas for a period of time by simply doing
what the U.S. has already done.
The availability of CFCs may impact the HVAC&R industry
first in the United States.
in making adjustments.

The marketplace is already well along

With additional international restrictions

looming on the horizon, the marketplace itself will mandate
conservation of fully halogenated CFCs.
During discussions of the CFC industry round table in
June, was our perception that the most positive step to encourage
conservation of fully halogenated CFCs is clarification and
standardization of how reclaimed refrigerants must be handled.
This is an area clearly in the hands of governments, at several
levels.

If progress could be made on that single point,

substantial movement would occur in the marketplace.

ASHRAE would

urge the Assembly to concentrate efforts there.
The fully-halogenated chlorofluorocarbon issue is a high
priority activity among ASHRAE.

The Society will continue to

direct funds to sponsor related research to develop new standards
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and guidelines and to serve as a worldwide vehicle for
dissemination of emerging technology related to CFC issues.
Education of the public and the technical updating of
professionals are the major activities of ASHRAE in 1989.
CHAIRWOMAN TANNER:

Good.

That's good.

There are questions that I have, but we are going to
have to move along.
like

From your testimony, I feel that you would

or your group would like -- for the policy makers to set

the standards?
MR. CHARLES:

I think the key element is the

classification of the materials that we're talking about, so we
have standards and they're not considered to be hazardous and how
they can be transported, and all the rest
CHAIRWOMAN TANNER:
MR. CHARLES:

Yes.

I think that's the key issue.

CHAIRWOMAN TANNER:

All right.

Thank you very much, Mr.

Charles.
Our last witness before lunch will be Diane Fisher, who
is a scientist and is with the Environmental Defense Fund.
Do you have an entire statement, or are you going to?
DR. DIANE C. FISHER:
most of it.

Well, I was planning to go through

It's not as long as it seems; I've attached a fairly

long document to the end.

My statement is, actually, I think,

relatively brief.
CHAIRWOMAN TANNER:
DR. FISHER:

All right.

Although, you know, if you want me to move

faster, I'm willing to try.
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CHAIRWOMAN TANNER:

No, no.

I want to hear from you,

and I want to hear all of your testimony.
DR. FISHER:

First of all, I'd like to thank

Assemblywoman Tanner and the other Members of this Committee for
holding this hearing today.
My name is Dr. Diane Fisher.

I'm a chemist and a staff

scientist with the Environmental Defense Fund, which is a
national, non-profit organization.

For the past several years,

EDF has been actively conducting research into the environmental
effects of CFCs, and identifying possible options for dealing with
the environmental threat these chemicals pose.

I am here today to

share with you some of the results of our work.
Before I get too much into my testimony, I want to
mention that two people in our New York office, Dr. Dan Dudek, who
is an economist, and Sarah Clark, who is a scientist, have been
working on model legislation for enactment at the state level to
reduce CFC emissions -- in particular, addressing the issue of
recycling.

They expect that model legislation to be available

within about a month.

So, I would urge you to consult both of

them, since I think that they've both done a lot of work on this
issue, and I think they would be a useful resource.
CHAIRWOMAN TANNER:

We would like to do that.

After the

hearing, we can get the addresses and information from you.
DR. FISHER:

In fact, the address and phone number of

our New York office is on the cover sheet to my testimony
CHAIRWOMAN TANNER:
DR. FISHER:

Okay.

All right.

In fact, most of what I'll be talking about
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today will be a summary of their work; in particular, the work of
Sarah Clark-- and that's the long document I've attached to my
testimony.

It's something which Ms. Clark recently prepared,

called, "Protecting the Ozone Layer:
CHAIRWOMAN TANNER:
DR. FISHER:

What You Can Do."

Okay.

In the first half of my testimony, I'm

going to talk in a little bit more detail about some of the
effects of CFC emissions.

Katie Wolf mentioned those briefly;

I'd like to discuss them in more detail.
In the second half of my testimony, I will be discussing
what can be done at the state level, why we believe that states
actually can have an impact on this admittedly global problem.

In

particular, we feel that recycling is one area where states can
have a big impact, and I'd like to talk about some of the steps
that we think could be taken to make that whole recycling process
easier.
First of all, the effects of CFCs.

CFCs are

contributing to two of the most serious environmental problems
facing us today.

They are completely responsible for the

destruction of the protective ozone layer in our upper atmosphere,
which we've mostly been talking about, so far.

They are also

responsible for approximately 25% of the global warming, commonly
known as the "greenhouse effect," because they are also greenhouse
gases, and that threatens even more severe consequences,
environmentally, than ozone depletion.
CFCs are extremely stable compounds persisting in the
atmosphere for hundreds of years.
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CHAIRWOMAN TANNER:

That statement you just made:

The

"greenhouse effect" is more serious.
DR. FISHER:

Well, I think they're both very serious

problems.
CHAIRWOMAN TANNER:

Yes.

I understand that.

I read in

the Sunday Times, in the editorial section, two columns regarding
planting of trees

a million trees -- to help the "greenhouse

effect."
DR. FISHER:

Yes.

That doesn't, of course, deal with

the CFCs; that deals with carbon dioxide.

That would help, but

what is even more important, is just to stop cutting down the
trees we're cutting down right now; in particular, in South
America, something like 100 acres per minute.

Think about the

number of acres of trees that have disappeared, while we've all
been sitting here this morning; it's a pretty astounding number.
Since we are talking about CFCs today, I'll mostly talk
about the effects of ozone depletion and increased UV radiation,
but I do want us all to not forget that they contribute to this
other very serious problem, as well.
As I said, CFCs persist for a long time;. hundreds of
years.

They're extremely efficient in destroying ozone.

One CFC

molecule can be responsible for the destruction of as many as
100,000 molecules of ozone.

For these reasons, we need a 95%

reduction -- or, almost complete ban -- of CFCs, if we're going to
halt and reverse the deterioration of our ozone shield.
Assemblywoman La Follette asked a question earlier:
While we're implementing the ban, how much ozone depletion will
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happen?

It's important to realize that because these compounds

persist in the atmosphere for hundreds of years, even after the
ban is fully implemented, there will be decades, or even a
hundred years, where! don't know the exact time scale, but for a
very long time after the ban is fully implemented, the ozone
depletion will still be occurring.

Eventually, the level of CFCs

will go down, and that depletion will halt, but it's going to
happen for a long time after we ban them.
This is a reason why it is worthwhile to move as quickly
as possible because, since these chemicals do last in the
atmosphere for hundreds of years, any reduction of CFC emissions
that happens now keeps those chemicals from getting into the
atmosphere in the first place where, if they do get into the
atmosphere, they will stay around for hundreds of years.
The ozone shield absorbs harmful UV radiation; so, by
destroying that shield, we're increasing this harmful UV
radiation.

Let me briefly go through some of the effects:

skin

cancer has been mentioned; that's, perhaps, the best-known effect.
EPA has done a comparison of skin cancer from unchecked CFC
emissions versus skin cancer, assuming implementation of their
protocol; that is a 50% reduction.

They estimate that by the year

2075, with unchecked CFC emissions, there will be something like
174 million additional cases, between now and then, of skin
cancer of which close to 4 million would be fatal.

They also

estimate an additional 19 million cases of cataracts.

There is

evidence that this radiation also has a harmful impact on the
human immune system.
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Although averting a skin cancer epidemic and an epidemic
of cataracts is good reason in and of itself to reduce these
emissions, there are several other effects that we should be
concerned about:

UV radiation has been demonstrated to reduce

crop yield; EPA, in the same scenario, estimates a seven percent
reduction in grain yields by 2075, which is certainly an important
concern to an agricultural state, such as California.
The effect of this radiation on natural ecosystems may
be even more severe, particularly in aquatic ecosystems.

Algae

and other phytoplankton are important links in the food chain of
oceans.

These organisms are extremely sensitive to this UV

radiation; even a small increase in UV radiation could lead to a
collapse of the phytoplankton community.

Other small organisms

are sensitive, as are the larvae of larger organisms, such as
fish.

Increased UV radiation could lead to a really disastrous

collapse of the oceanic ecosystem.
Increased UV radiation would also make the already
severe smog problem in Los Angeles and other cities even worse,
because this radiation stimulates the processes which produce
smog.

As I mentioned, in addition to the role in.ozone depletion,

these chemicals contribute to the "greenhouse effect," which is
expected to cause a large rise in sea level, increased flooding
and more severe storms.

Portions of the river delta are already

below sea level, and even heroic and very expensive efforts to
maintain the levees and build new ones cannot entirely prevent an
expansion of San Francisco Bay inland.

Even if we make heroic

efforts, we can expect some important agricultural, residential
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and business areas to be inundated.
CHAIRWOMAN TANNER:

And this is all largely a result of

the ozone depletion or the "greenhouse effect?"
DR. FISHER:

Well, the "greenhouse effect", as I said,

about 25% is due to CFC.

I should mention that it's 25%, without

the "Protocol"; if you assume full implementation of the
"Protocol," that gets you down to CFCs being 15% of the problem.
However, I think part of what we're talking about here is, how
California call help implement the "Protocol," in addition to
going further; that's why I use the 25% as what will happen in the
absence of action.
I also wanted to mention -- someone mentioned earlier
that Canadians and Russians might welcome the "greenhouse effect."
CHAIRWOMAN TANNER:
DR. FISHER:
too.

You know,

Yes.

I said that.
Well, I've heard Canadians say this,

"Oh, well, you sent all this acid rain to us; now

the next big environmental problem is going to be your problem."
I'm afraid our Canadian friends may be mistaken, because, although
it will get warmer up there, warm temperatures are not the only
thing you need for agriculture; you need good soil, as any farmer
will tell you.

In Canada, they simply do not have the soils to

maintain good agriculture.

Now, I don't know what the soils are

like in Russia; I know in Scandinavia, they don't have the
appropriate soils, either.

So, even those areas that think

they're going to benefit from "greenhouse" warming, may be sadly
mistaken.
CHAIRWOMAN TANNER:

Yes.
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DR. FISHER:

Although there may be some areas that

benefit from "greenhouse" warming, I think it's important to
realize that we're not talking about a zero-sum gain; we're
talking about a very negative-sum gain, where the harmful
effects will far outweigh any beneficial effects.

Those are the

main effects of CFCs that we should be worried about.
Because of the threats posed by these chemicals, an
international agreement, known as the "Montreal Protocol On
Substances That Deplete the Ozone Layer," was negotiated and
signed in September of 1987.

This agreement requires a 50%

reduction in CFC emissions by mid-1998, if ratified by a certain
number of countries by January 1989.

The "Protocol" has been

ratified by eight nations, thus far, and ratification by enough
other nations for the "Protocol" to become effective is expected
in the near future.
Although this is a good start, a 50% reduction is simply
not enough.

The U.S. EPA has already called for a 95% reduction,

or a nearly complete ban of CFCs, because this is the only way to
halt and reverse the destruction of the ozone layer.
International negotiations may be renewed, so as tn arrive at an
agreement for further reductions; in fact, I think this
international meeting in the Netherlands that's happening right
now is discussing whether these negotiations should be re-opened
to accelerate the time table, and agree to higher reductions.
CHAIRWOMAN TANNER:

Ms. Killea has a question.

ASSEMBLYWOMAN KILLEA:

I'm a little behind on my

"Montreal Protocol," but most of the nations that are producing
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CFCs are participating in that?
DR. FISHER:

Well, in the meetings where the "Protocol"

was developed and written up, I think most of the nations
participated.

As far as whether the big CFC producers have signed

on yet or not, well, certainly, one of them has; namely, the
United States.

I actually, unfortunately, don't know the exact

status of which other nations have signed on, and how big of CFC
producers they are.

I think it is expected that the other big

CFC-producing nations will sign on, if they haven't yet done so.
The agreed-upon production reductions have already
spurred research into non-ozone depleting substitutes for CFCs.
Some of these may be commercially available, in a decade or so.
Given the global nature of both ozone depletion and the
"greenhouse effect," and that alternatives to CFCs are already
being developed, it's reasonable to ask if action taken at the
state levels can have an impact.

There are two reasons that a

state program could lead to a significant reduction in CFC
emissions worldwide:

First, because the United States is

responsible for one-third of the annual CFC world production, and
California is one of this nation's most populous atates and also a
center for the chemical industry, it is quite possible that the
amount of CFCs produced and used in this state is, in fact,
significant even on a global scale.

Secondly, and perhaps more

importantly, any program to reduce CFC emissions in California may
serve as a model for the rest of the nation and, perhaps, the rest
of the world.
The major uses of the CFCs in the U.S. have been
-
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discussed in much more detail by others previously; they are:
refrigerants, as industrial solvents and as blowing agents for
making various foam products.
The area in which states may have the biggest impact is
in setting up programs to capture and recycle so-called "banked"
CFC emissions.

In other words, some of these emissions, as

mentioned previously, are "prompt" -- the CFCs are emitted right
away in the manufacturing process.

There are other CFC emissions

-- I guess you could think of them as emissions -- which are
"banked," particularly in refrigerators, where you have a huge
store of CFCs in existing refrigerators, which represent potential
CFC emissions, if we do not capture those CFCs; in particular, if
we continue to vent those CFCs to the atmosphere every time we
service a refrigerator or dispose of a refrigerator.

Because

these refrigerators can last five to 20 years, we're talking about
a huge store of CFCs out there.
In the short term, establishing a network to collect and
re-use these CFCs could go far in reducing needless and
preventable emissions.

In the long run, as alternatives to CFCs

become available, the same network could be used to collect and
safely dispose of CFCs, rather than allowing this huge bank of
CFCs to be emitted.
CHAIRWOMAN TANNER:

Doctor, what is the safe way to

dispose of the CFCs?
DR. FISHER:
incineration.

Well, the only way I know of would be

Katie Wolf made this point in the research on

alternatives, that you have to be careful that your alternatives
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don't create any other environmental problems.

I would say with

incineration, we would have to do tests to make sure that we
weren't emitting
processes, which

that were toxic, and develop incineration
't create other environmental problems.

I do

believe that that can be done.
CHAIRWOMAN TANNER:

Here we have all of these units all

over the world, with CFCs in them.

Then, when we find another

chemical -- if there is another chemical -- used in place of CFCs,
we've got this problem of

ing

all of those units, which

have CFCs.
DR. FISHER:
CHAIRWOMAN TANNER:

You know, we've had great

difficulties finding methods

safely disposing any ...

DR. FISHER:

l, one of the good things about CFCs --

in fact, the reason that they
most of them are non-toxic

so wide

is that

Now, I don't know whether they're

still non-toxic when you burn them, but at least ...
CHAIRWOMAN TANNER:

Perhaps they will be non-toxic, and

then can be burned.
DR. FISHER:

It's possible; I don't

thi~k

we should

assume that.

I think we should do the testing and make sure that

that's true.

But, I think that is possible.

If that's not true,

perhaps we should look into other ways of disposing of them,
although I personally have a hard time thinking
others, off the top of my head.

too many

But, maybe other people can come

up with ideas, I don't know.
In the short run, we would hope that accelerating
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recycling would help to displace some of the uses of virgin CFCs
while we are starting to put caps on production and cut down on
production.

So, in the short-term, we could recycle them, and

hopefully, in the long-term, dispose of them.
Some of the previous speakers talked about some of the
impediments to recycling.

I have several steps, here, which I

think will help remove some of those impediments.

These are

discussed in much more detail in the document, which I attached to
my testimony, written by Sarah Clark, of our New York office.
Some of our suggestions would be:
establish more CFC

ling centers.

First of all, to

You've spoken to, I

believe, the one CFC recycler in the nation right now.
Apparently, according to him, even so, there are cases where the
transportation cost, all the way from New York, is still
worthwhile.

Obviously, if we build more of these centers, that

will reduce the transportation costs, thus making CFC recycling
economically feasible for more users.

So, our first suggestion

would be to establish more recycling centers.
Our second suggestion
pick-up programs.

to establish refrigerant

You could further reduce the

t~ansportation

costs by establishing a pick-up program for smaller CFC users,
such as air conditioning repair services or automobile service
stations.

Based on a "milk run" model, refrigerant could be

picked up, brought to the recycling facility, recycled, and then
delivered back to the same business.
CHAIRWOMAN TANNER:
difficult.

It sounds so simple, but that is so

This Committee has been concerned for years about
-
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small generators' hazardous waste, and how to handle that
hazardous waste for small generators.

So, this is just one more

situation where we'd have to put together a program of picking up
the CFCs and getting them to a disposal site, if there is a
disposal site.
DR. FISHER:

Or a

CHAIRWOMAN TANNER:

ling center, right.
Ms

La Follette.

ASSEMBLYWOMAN LA FOLLETTE:
this.

I just have to comment on

Actually, maybe this isn't such a bad idea, because it

would get rid of all those abandoned refrigerators that are in the
canyons.

Maybe we ought to

clean up California, in

together, and we can help

ways.

CHAIRWOMAN TANNER:
hazardous waste.

all

Really.

We've tried so hard, on the

It's difficult.

DR. FISHER:

Yes, I'm sure

But, I certainly
is a worthwhile

think that trying to address
endeavor.

Our third suggestion is to adopt or enact new air
conditioning and refrigerator service standards.

Currently, as

previous witnesses have mentioned, when air conditioners or
refrigerators are serviced, the refrigerant is generally released
into the air, and new refrigerant added.

In fact, manufacturers,

typically, do not honor a unit's warranty if anything other than
"virgin refrigerant" is used in the unit.

The state could adopt

servicing standards requiring service stations and air
conditioning repair companies to recover refrigerants.

Economic

incentive programs could be devised to encourage these companies
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to purchase the necessary equipment to capture CFCs.
Manufacturers could be encouraged or required to allow recycled
refrigerant -- quality controlled to make sure it's pure enough to
allow that recycled refrigerant in their units.
The next suggestion is to require recovery of CFCs when
refrigerators and air conditioners are disposed.

The state could

mandate recovery and recycling of refrigerants in junked cars, and
old retail and home refrigerators.

An ordinance could require

these units to be picked up by a permitted salvager or local
sanitation department.

Economic incentive programs for salvagers

or sanitation departments could encourage purchase of recovery
equipment.

In addition, home refrigerators need to be equipped

with appropriate valves to facilitate CFC recovery, a requirement
that the state could make mandatory.

For commercial

refrigerators, I don't know if they have the appropriate valves or
not, but if they don't certainly, you could require the
appropriate fittings for whatever appliances that use CFCs, to
assure that they could be recovered.
CHAIRWOMAN TANNER:
until you just mentioned it.

You know, it didn't occur to me,
All of these old caLS in

junk yardsi'm certain that there hasn't been a recovery-- or a
recycling -- program.

I mean, I feel that there hasn't.

Do you

imagine that there has been, at all?
DR. FISHER:

Well, I don't know if it would be

worthwhile to go out to the ones that have already been junked,
but, certainly
CHAIRWOMAN TANNER:

Think of how many are being junked,
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daily.
DR. FISHER:

Well, in fact, the automobile air

conditioners have been estimated to be responsible for about 20%
to 30% of the CFC emissions in this country; that's a pretty big
chunk.
CHAIRWOMAN TANNER:
DR. FISHER:

Yes.

The next suggestion would be to require

large scale users to recover refrigerants.

For example, utility

companies often pick up old refrigerators to cut down unnecessary
power loads.
refrigerants.

This would be a very good time to also recover the
Some businesses, such as rental car companies,

municipal bus fleets and airlines, use large volumes of
refrigerants.

These companies could be required to use recycled

refrigerants, or offered tax breaks for substituting recycled for
"virgin refrigerants."
Establish refrigerant removal training workshops for
small businesses.

In fact, you don't even have to limit it to

small businesses; I suppose you could establish these training
workshops for anybody who might be doing CFC recovery.

Some of

the previous witnesses have mentioned that some of the people who
are servicing these refrigerator units, basically, have very
little idea on how to even recover the refrigerants.

In some

cases, they lack the necessary equipment, and in some cases, it's
just a very difficult, very onerous task.

I think you could

accomplish a lot just by training people on how to do it and to
try to take steps to make it easier to do.
The last suggestion is to require improved automobile
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air conditioner recharge units.
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s

1 also slow down

the "greenhouse effect," protecting vulnerable coastal areas and
their human populations.

International cooperation is needed to

solve these global problems.

However, there is much that can be

done at the state and local level; in fact, I would argue that
some of these things really can only be done at the state and
local level.

Setting up a collection network for recycling CFCs,

and eventually for disposing of them will benefit California, and
will serve as a model for the nation and for the world.
CHAIRWOMAN TANNER:

Thank you very much.

This Committee

does intend to work together and put together legislation.
Senator Rosenthal is going to put together legislation.

I know

This

Committee intends to work with environmentalists, with science and
with industry to try to put some reasonable legislation together,
because, clearly, it's a critical problem -- critical.
DR. FISHER:

I agree.

CHAIRWOMAN TANNER:
here.

I really do appreciate your being

Thank you, Doctor.
DR. FISHER:

Thank you for asking me.

CHAIRWOMAN TANNER:

We will break for lunch now.

LUNCH BREAK

I

CHAIRWOMAN TANNER:

I think we'll begin.

Our first witness this afternoon is Robert Srubar, from
the Ozone Section, Dupont.

I think we'll find that very

interesting.
Mr. Srubar, we'll give you additional time, because
Kevin Faye is not going to be here.
MR. ROBERT SRUBAR:

Yes.
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Would you identify yourself?
I'm Bob Srubar.
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Because of our role in the business, we've also taken a
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CFC-Ozone

, in about 1972,

things that opened Dupont's

One of the
the invention
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of the electron capture
exactly what it all means.
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enabled measurement of CFC

But

lion levels.

levels in the environment and the

The English scientist, Jim Lovelock, who invented that,
shared those measurements with some people
fellow, who was a head of our customer

industry, and a
lab in 1972, on the

back of an envelope, figured that if that was the level in the
atmosphere, probably
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had ever been produced was

Then, the theory was, "What's going to happen with

the rising concentration of these
Industry had a
academia, people from

the atmosphere?"
1972 -- people from

-- to explore just what was the

answer to that question.

in the formation of what's

now part of the Chemical

Association, the

Fluorocarbon Program Panel, which funds research into the ozone
issue and the fate of chlorofluorocarbons in the air.
Dupont continues to contribute to the development of the
science, both on our own, and through groups, like the
Fluorocarbon Program Panel.

For example, on the NASA Ozone Trends

Panel, there was a Dupont scientist -- a fellow I worked with
who was on that panel and also in the 1987 expedition of the
Antarctic.
that.

That same Dupont atmospheric scientist took part in

That has been the thing that has let Dupont understand the
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science very well.

It is that understanding of the science that

led us, in March of this year, to reach the conclusion that we
favored a global phase-out of CFC production.
While we have been followed by many of our fellow
producers and others in favoring that goal, we are, to my
knowledge, still the only producer who has set that goal for
ourselves internally.

It's that goal that right now is driving

our business decisions towards moving away from the CFCs and
moving to alternative products and to ways for our customers to
use less CFCs.
CHAIRWOMAN TANNER:

It's wonderful to hear.

It's

wonderful to know that that's what Dupont is doing -- a little
slow in doing it, but, it's very, very good and very wise that
you're doing that.
MR. SRUBAR:

Thank you.

I'm glad we got to this point.

It's, of course, a hard road; one that you get doubted on one side
or the other, regardless of which way you move.

I'm confident

that we've made the right decision.
The reason I've asked for the "overhead", is I'd like to
go through, a little bit, of the science background on the issue,
that I think will help explain some of the policy kind of things,
some of the feelings that Dupont has about regulation.

I would

also reiterate that what I'm giving you is a very condensed
version of the brief thing I gave in June to many of your staff
members.

What I'd like to do, at this point, as well as I can, is

use the "overhead" a little bit, and talk if we can divert, just a
little bit, to some of the basic science in this issue.
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CHAIRWOMAN TANNER:

All right.

Is there someone here

who can help you, so that you can use the mike?
I'd like to build, a little bit, on where Dr. Wolf
started, this morning, and some of what some of the other
witnesses talked about, that CFCs, as they're emitted at the
surface of the Earth, last in the lower part of the atmosphere
practically indefinitely.

When I use the term,

"CFCs" I'll

explain that terminology that I'm going to useCFCs being those
that contain carbon, fluorine and chlorine only.
CHAIRWOMAN TANNER:
MR. SRUBAR:

Those that contain hydrogen.

CHAIRWOMAN TANNER:
MR. SRUBAR:
designate the hydrogen.

Okay.

Yes.

Are not really CFCs.
I'll use the term, "HCFC," to

There is a third group that contains no

chlorine, one that was talked about this morning, that I'll call,
"HFC"; it contains only hydrogen, chlorine and carbon-HFC-134-A.
CHAIRWOMAN TANNER:

Didn't you just say that it contains

no chlorine?
MR. SRUBAR:

Yes, it contains no chlorine.

CHAIRWOMAN TANNER:
MR. SRUBAR:

You just said, "hydrogen, chlorine"

Oh, I'm sorry.

Hydrogen, fluorine and ...

The fully-halogenated CFCs have no known loss mechanism;
there's nothing in, roughly, the first 30,000 or 40,000 feet of
the atmosphere that would break them down.

Only as they're very

slowly mixed into the next higher portion of the atmosphere, the
stratosphere, are they broken down by the higher-intensity
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high part of the troposphere, or the low part of the stratosphere,
there's very little ozone.

The chlorine that is released goes to

inactive forms; goes back to earth in the form of compounds and
salts, and so forth, somewhat harmlessly.

That's the reason for

the potential to deplete
CHAIRWOMAN TANNER:

Why doesn't that rise into the

stratosphere?
MR. SRUBAR:

Well, chlorine.

CHAIRWOMAN TANNER:
MR. SRUBAR:

Oh, the HCFC-22?

Yes.

When it gets to this level, where there is

concentration of hydronil, if the HCFC 22 in this example gets
higher into the stratosphere, the higher energy ultra-violet light
won't break it down.

Forgive me for the technical explanation,

but there are things about what happened in the atmosphere that
limits its reactivity to right here which, fortunately I think for
mankind, makes it a much more friendly compound.
To summarize some of the things talked about this
morning, chlorine and then oxides of nitrogen are the catalysts
which would speed up the destruction of ozone, while at the same
time the concentrations of C02 in methane actually catalyze the
formation of ozone.

And what's actually happening is, if you'll

let me think of one molecule in the stratosphere, it has an
average lifetime of about eleven days.

It's constantly being

created and destroyed, and as you can see, there are things that
speed up the formation, things that speed up the destruction, and
so, what's important is that an equilibrium level be maintained.
Now, if that makes you a little bit nervous, it makes me
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a little bit nervous, too.
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these compounds.

There is, however, an exception that kind of chemistry,
and that is what is happening in the Antarctic.

I'd like to

describe the process of the Antarctic as we know it and understand
it today.
The Antarctic region is very unique as regions of the
globe go.

Because of the temperature, it is definitely the

coldest region of the globe, and because of the wind patterns and,
particularly, the wind patterns in the stratosphere -- the wind
patterns actually go from the Equator to the Poles, both the North
Pole and the South Pole.

At the South Pole, when those winds are

going to the Pole, they come towards the pole in the form of a
vortex, kind of a whirlpool if you will, of wind motion as the
earth sinks to ground level and moves back towards the Equator at
ground level.

What happens each year in the nighttime, or rather

in the winter in the Antarctic, there is no sunlight, so it gets
even much, much colder.

This vortex, if you will, contains the

atmosphere, so the same atmospheric components are there for long
periods of time, and the region gets so cold that there are clouds
in the stratosphere, and they actually have ice particles in them.
Those are called "polar stratospheric clouds."
Now, if you think of air travel when you're up above
thirty, forty thousand feet, there are definitely no clouds in the
normal atmosphere.

To think of the Antarctic where it is so cold

that not only are there clouds, but they actually have ice
crystals, now, that's a unique environment, one that does not
exist elsewhere around the globe, per se.

In some isolated

pockets in the Arctic, perhaps, that sort of thing can happen.
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in a minute.

what was described

that creates

heterogeneous chemistry.
means

the same

one

are just
just

"homogeneous,"
heterogeneous," there's

NOW;

and

it is

theorized that

for that roughly one

month of the year

chemistry enhances the

effect of

's no more chlorine there than anywhere

else around the

, as I

the even mixing, so forth

there's no more

because of that

heterogeneous

becomes much more effective

in reducing

amount

there, the amount

ozone.

ozone

As

as those ice clouds are

reduced, and after roughly a month

into the

c

amount of ozone

returns to near
Now,

ust

I

some

it,

some fact

me understand

what's

Now,

, can that

same

?

TANNER
time when

ozone were

's

during
f

'S

MR.
TANNER:
of

I

c

1

if
are

to normal?
2 -

'S

at
is back

MR. SRUBAR:
levels.

It's back to normal levels or near normal

That's an important point, that the chemistry only

happens as it appears in the time when the clouds are there, and
there are effects the rest of time around the year, but that seems
to be recovering from the time when a lot of the ozone is
destroyed.
So, the question now is, can this happen in the arctic
region?

Can this sort of phenomena happen, for example, at the

Equator or other places?

While, practically speaking, temperature

seems to be at a real driving force.
The heterogeneous chemistry requires some kind of
another phase.

There's some speculation that particles, aerosols,

droplets of nitric acid, other acids that do appear in the
atmosphere could cause this.

To date that really doesn't seem to

be proving out.
The question is, in the Arctic region, where it is also
very cold in the winter months, in smaller regions for perhaps
shorter periods of time, could the same chemistry occur?
an expedition this winter.

There is

Starts, in fact, two days after

Christmas and goes a couple of months into next year to study
that.

The same kind of airborne, the same kind of aircraft

measurements, balloon-borne measurements and so forth.

To try to

quantify that, but nonetheless, that is the best explanation I can
give you for the Antarctic chemistry and some of the things that
could, and perhaps might not, be happening in the Arctic.
CHAIRWOMAN TANNER:

Why does this hole mend itself, and,

then, what is the concern?
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MR. SRUBAR:

Back to what causes it to happen.
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MR. SRUBAR:

There seems to be two schools of thought.

One is it's the Antarctic, it's not a populated region, so what?
Well, I think that's a

to think
forms there.

The other
whales

it.
Of penguins,

chain elsewhere

a lot

To the extent that this

around the globe start at
is a change in the ecosystem, I

to

taken

seriously.
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MR. SRUBAR:
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1
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need to understand
exists that the hole could

at

I think we

Antarctic, but the reality

away

If you want to bet on things

and for probabilities, I

very low.

I think, from a

policy standpoint, you have to

ize that the depletion at

Antarctica could be much less

year, therefore, and

be much less next year, it

be more this year.

could

You know,

it's a delicate balance affected by some very severe conditions.
The important conclusion from the Antarctic is that
there is heterogeneous chemistry.

It's a form of chemistry that
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wasn't in the atmosphere of the model that I showed you.

So, as I

showed you that model and talked about how you can feel about
emissions of CFCs, that chemistry

not included there.

What

we've done is we've shown that it can exist, and that is reason
for concern.
CHAIRWOMAN TANNER:

Assemblywoman LaFollette.

ASSEMBLYWOMAN LA FOLLETTE:

Sorry, I just got on the end

of this discussion.
Is there any evidence that many countries have
substations in the Antarctic?

Is there any evidence that they

contribute in any way to this hole, wherever the hole is?
MR. SRUBAR:

The presence of man in the Antarctic, that

could perhaps have done it.
ASSEMBLYWOMAN LA FOLLETTE:

I mean, is there any

indication that around these substations there are more CFCs?
MR. SRUBAR:

I was explaining a little earlier the

concentration of CFCs is very uniform around the globe.
very uniform.

It is

what the unusual thing in the Antarctic is, because

of the very cold conditions, that the chlorine chemistry, the
chlorine as we have talked about this morning being the active
species, the chlorine chemistry can be much more effective in
those very cold conditions and particularly where there are ice
particles in the stratosphere.

That seems to be the phenomenon

that correlates with the existence of the ozone hole.
ASSEMBLYWOMAN LA FOLLETTE:
MR. SRUBAR:

Thank you.

At this point, I'd like to continue a

little bit of the science discussion and talk about measurements
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of ozone elsewhere around the globe over a period of time.
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That corresponds to wind shifts in the
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stratosphere that change the chemistry a little bit.
The thing that was reason for concern, and the thing
that led NASA and the World Meteorological Organization to take a
different kind of look at this data, was the dip in the early
1980's, in fact, two dips, one that was thought -- the first one
that thought to correspond the the eruption of the El Chichung
volcano in Mexico.
ozone.

That's an event that affects the amount of

The second dip was not explained, but, nonetheless, if you

look at that, even considering those two dips, the amount of ozone
around the globe seemed to be decreasing even though,
statistically, the data all the way through 1986 through a
statistical analysis show that there was no significant trend that
these deviations were in the same magnitude as others we had seen
in nature.

The question was, those two dips show that trend as

not statistically significant, but some of the things we had
learned about the Antarctic, that kind of unusual chemistry in the
cold climates, is there something more that could be done here?
NASA and the World Meteorological Organization formed what was
called "the Ozone Trends Panel," and they, indeed, released their
findings March 15.
It's important that that's a consensus report of about
110 scientists from around the globe.

One hundred and ten

atmospheric scientists gets close to all there are. there weren't
dissenting opinions.
a conclusion.

This was the scientific community coming to

The things that were done in terms of looking at

ozone trends is the accuracy of the measurements.

Realize that

there are forty different laboratories all doing their own
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were that we saw March 15 .
CHAIRWOMAN TANNER:
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1986, to January, 1969, to compare February of 1986 to February of
1969.

To look over that long time period, where there really

changes, having factored out all the known things that will effect
the amount of ozone, trying to take all the noise out of the
signal, was there a change?
What they found were reductions in the cold months along
the order of two, three percentage points or so, but not as much
in the summer months.

Then you move a little farther north in

latitude, let's say from forty to fifty degrees north, do the same
analysis, and you see more of an effect in the winter and spring
months but, again, less effect in the summer months.

More

importantly, now, when you get into the Arctic region and look at
the same thing there in the very cold months, you see even more of
an effect, less effect than in the summertime.
Now, that's a real eye-opener, when now we have a theory
that the Antarctic is caused by the very cold temperatures, the
heterogeneous chemistry.

Where would you expect to see it but

perhaps in the Arctic region?

Even though these measurements

can't say that it is happening there, they do seem to have a kind
of fingerprint, if you will, that perhaps that same kind of
chemistry is happening there.
What I'd like to do now is look at that same kind of
analysis of the southern hemisphere.

The Antarctic ozone

phenomenon we've talked about, does it happen the rest of the time
of the year?

This shows the dip in the September, October time

period when the region was because of their springtime.

The

clouds go away, the amount of ozone starts to return to normal,
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and you get up here around the rest of the year it's still
depressed, thought to be perhaps because of the mixing.
was actually removed from the atmosphere.
get replaced.

The ozone

It doesn't all quite

The reason for that data gap is there is no

sunlight there, and without sunlight there aren't measurements of
ozone.
Then you move a little farther north in latitude and you

•

see what's probably dilution from the ozone-poor air in the other
months of the year, even the year around.
But, the alarming thing about this data is you get to
the southern tip of South America and you see reductions in ozone
the year around.

Now, that is a much different conclusion than

the one I'd used before.

Again, this says that there has been

reductions in the amount of ozone.

This is over just a seven-year

time period with the event at Antarctica starting in 1979.
Anything before that would just be insignificant.

This analysis

starts in 1979 and looks from then until now.
I'm finished with charts for now.

Those are new

conclusions, and that's the information that became available
March 15.
CHAIRWOMAN TANNER:

So that's a reduction all over the

world, actually?
MR. SRUBAR:

That's right.

CHAIRWOMAN TANNER:
MR. SRUBAR:

right.

Not only this hole in the Antarctic?
The Antarctic hold and then very

small reductions over the rest of the globe which is much
different than the conclusion that there had been no global trends
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CHAIRWOMAN TANNER:
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-- okay.

MR. SRUBAR:

Oh, yes.

What I'd like to do is talk about

alternatives, the kind of timetable for introducing them, what our
thinking is, and real

where the

, we think, might be

able to get more in return.
to provide the benefits that

Dupont's goal is

the

CFCs have provided society

effects of CFCs.

That's the goal, and the way to

, I think, is what we

just described as an orderly transition.
from the standpoint of bus

s,

as the effect on you and me and

Orderly, not as much

that's not the issue so much
rest of society.

To take the

example of the need for

need for refrigeration in

our food chain, and the

you

1, of maintaining

buildings like this one, let's say, and all the investments the
State of California has in equipment like this in this building
for the air conditioning
use today, fight now,
of it, replace it.

either to

so
to use CFCs to service

or to get rid

I think that's a pretty stark reality.

face that kind of thing

To

not what I would call an orderly

transition.

•

So, Dupont's goal is to bring new products to the
marketplace, new products that, on the whole, are an improvement
over CFCs.

I say "on the whole" and "improvement" because there

are refrigerants, let's say, that are toxic, flammable, that have
their own problems, bring their own dirty laundry with them, that
we could use today, but that's why we are using CFCs.

What

Dupont's goal is is to bring the new products to market.
of it is the need for global action.
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the part

I'm very happy that the U.S.

has been a leader in the negotiation of the worldwide Protocol,
the Montreal Protocol.

The Protocol was finalized in September,

1987, and as was

sed

call for 50%
use of

reductions in the production

over roughly the next

decade.
The important, or one
the Protocol is its abil

to

very important, parts of
changed.

It's an evergreen

document that had every four years review of the available science
and policy that determined if those control measures were indeed
appropriate.

What has happened

the Protocol assessment has
in the Netherlands that

been actually moved up.

a

started this week

of the science and status of

alternatives to come to a global consensus on how fast the
transition to alternatives, or how complete the transition to
alternatives can
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the

ozone.
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MR. SRUBAR:
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more

the global
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do
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Yes.

States, you mean?

United States.
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MR. SRUBAR:
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about 30% of the

world's CFC usage.
CHAIRWOMAN TANNER:

Yes.
now we

MR. SRUBAR:
that the whole

a

50%
can

guess is that

is a
can

Our
other
world move with you,

realizing the importance of

a worldwide consensus?

CHAIRWOMAN TANNER:
MR. SRUBAR:

's

1998

the practical

question is, how

agreement

That

Well,

The ...

the arms race, isn't it?

this case, especially, you need to

solve the whole issue.
What this chart
CFCs, and is chlorine

1

in the atmosphere from

global emiss

CFCs emitted around the globe.
important as the timing

is

of CFCs, all of the

The Y-axis is, perhaps, not as
The different lines on it

top one, the solid line,

is included in the
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the

"Protocol" today.

This assumes near-total cooperation,

near-global cooperation in the "Montreal Protocol."
Our concern with the "Protocol" is that chlorine levels
will continue to rise.

If the chlorine level in 1979 is any

indication of where heterogeneous chemistry becomes important,
perhaps that's a goal -- somewhere in there -- where we need to
be, in terms of atmospheric chlorine.

If you were to take the

control measures in the "Protocol" and move them up, and instead
of having the freeze in 1989, have an immediate 20% reduction, and
four years later, get to the 50% reduction step, you still don't
reduce the amount of chlorine in the atmosphere.
What is actually needed is a total phase-out.

This line

is an 85% reduction, immediately, which would stabilize the amount
of chlorine in the atmosphere.

But, an 85% reduction doesn't

actually reduce the chlorine level very much; you have to go to
something like 95%.

So, let's just, for the sake of discussion,

add a 95% reduction step to the "Montreal Protocol."

In the

timing, the "Protocol" has things in five-year steps, and that's
actually the "D" line.

Take the "Protocol" and just add an

additional step to it;

in the year 2003, and you get the

reductions.
So, your question

, maybe the year 2003 is too late;

let's see on how we can improve on that.
reduction steps up.

If you move it

Let's just move those

one step, you take some of

the "overshoot" out, and you get reductions sooner.

What it

actually boils down to is, for every year later that you have a
95% reduction, it's five years later that you return to the
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chlorine level that you would have been at.

It's kind of a

five-fold multiplier, on a delay factor.

95% phase-out.

I think,

doesn't do it.

You

alone, the

u.s.

looking at

a

charts, even 85% just

a 95% phase-out.

to

If we do it

world production, that's only a

being 30%

reduction to 70%.

the goal has to

rea liz

The importance

We need

There's a

's going to

to

take time to build a global consensus,
working against you,

terms

occur.

I

That is, I

is also
"overshoot" to
to occur in

negotiating the
CHAIRWOMAN TANNER:
quickly than the turn

States phased out more

If the

,

the

't you believe that other

countries would

MR.

one

SRUBAR~

I

aerosol ban in 1978,

u.s.

CFCs in aerosol, and

one

a half-way measure; they

•

the Scandinavian countries.
speaking.

them

to is

can

banned the use of
lowed.

Canada

some products.

lowed with
Some of

But, no one followed, practically

In Europe today, about half the CFCs are used in

aerosol propellants.

So, that is "

in the wound" when you

would like to move ahead very quickly, and others don't follow;
they let you solve the problem.
SENATOR ROSENTHAL:

Just a follow up:

at the time we

eliminated aerosols, they weren't using that much aerosol in
Europe; so, there wasn't that much to cut back.
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Ten years ago,

they were very little aerosols in Europe; so, what you said
doesn't follow.

The reason they didn't follow us is because they

weren't there.
MR. SRUBAR:

Well, they've grown since.

SENATOR ROSENTHAL:
since.

I understand that they've grown

But, you're going to find a growth, for example, in

Europe, of refrigeration; the emerging countries of Africa are
going to get more involved in refrigeration.

So, I don't know

what we're talking about.
MR. SRUBAR:

Well, my point, if you'll allow me,

Senator Rosenthal, is that unilateral action by the U.S. has not
brought cooperation.

Our willingness to take action ourselves

seems to be the biggest "bargaining chip"; that, and of course,
the trade sanctions that we have against other countries if they
don't follow.

That seems to be a "bargaining chip" to get others

to move ahead.

For example, even in the 50% reduction in the

"Protocol," the Japanese, frankly, weren't interested.
because of a lot of

from the

u.s.

Only

and others, did we get

them to the 50% level.
The importance of the near-total phase-out, and the idea
that even an 85% reduction doesn't do iti think there is a time
period we're into now in

negotiations where it's

very delicate that we use all of the leverage we have.
important part of that leverage
problem ourselves.

An

our willingness to solve the

I realize

is definitely some

"brinksrnanship" there, that ultimately, we, as a country, have to
do what's right.

But, I

the short-term, we need to use
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that leverage, just as much as we can.

SENATOR ROSENTHAL:
question.

Yes.

Let me just ask one further

anything to do with other companies

Does Dupont

countries -- with other

producing this materials
companies producing it?
MR. SRUBAR:

that are all under the

We

is a worldwide

Dupont name in other
one.

in the CFC business,

Every place that Dupont

this goal fits.
SENATOR ROSENTHAL:
cutting back in

l of your production,

I

because you are produc

, as well.

companies are producing it?

What

MR. SRUBAR:

To

, our

in all of our

's say,

out

SENATOR ROSENTHAL:
MR. SRUBAR:

•

is to cut back
of,

At

increasing, is

What
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talk about

When

I

I

that.

But,

is a global one.

efforts on alternatives are global

forts.

Our

In the other

countries of the world, we have a much smaller market share than
we have here.

In Europe, we are, for example, a fairly small

player; our market share is, I know, less than a quarter of the
market

something like

think, is fairly small.

The impact we would have there, I
In Japan, that quarter of the market is

probably also typical of this;

's something

that range.

In

the U.S., we're roughly half the market; worldwide, we're about
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25%.

So, our goal and our willingnessThat orderly transition to

alternatives is a global move.
I can tell you that I think the biggest impact that
Dupont has had has not been in being willing to phase-out on our
own, but rather, the peer pressure we've exerted on other
producers.

Governments -- people like yourselves -- realize that

alternatives can be developed, can be brought to market.

Our

competitors are very able -- in fact, we're in one heck of a horse
race.
The point I wanted to make about the "Montreal Protocol"
is that, at this point, there are about 10 countries that have
ratified it.
ratified.

Of course, the U.S., Mexico, CanadaJapan has

The countries to date that have ratified represent

about 50% of world consumption, with the EEC countries -- the 12
European economic community countries -- ratifying by year's end,
which, at this point appears very, very certain.

That gets over

80% of the world consumption in the "Montreal Protocol" agreeing
to the 50% phase-out.

That makes the "Montreal Protocol," I

think, by every measure, a landmark environmental accord.
CHAIRWOMAN TANNER:
"Protocol?"

Is

enforcement of the

Would there be enforcement?

MR. SRUBAR:
real "club," if you

Yes.
1

The real key to the "Protocol" -- the
is the trade restrictions.

If

countries do not live up to the "Protocol" control measures, they
can't trade in CFCs, or
parties.

, with the other

For example, Japan's electronic industry would be

excluded from the

u.s.,

if

' t abide by the control

- 110 -

Of course, to Japan, that's very

measures in the "Protocol."

important, but around the world, the idea of being excluded from
international trade, makes
CHAIRWOMAN TANNER:

powerful

" a

II

isn't just a

I

"gentlemen's agreement"?
MR. SRUBAR:

idea of being out of

Oh, no, no.

s

compliance, and facing

important, very

I

significant.

company, to name one -- went forward
use in food packaging foams.
who are using

none of our customers

's

12

and egg cartons,
22.

By

got FDA approval for its

1

.

1

meat trays

1

I

switched to

some applause

I think that

kind of effort; they

that

fast.

HCFC-22 can also

more extensively in air

conditioning equipment, but not in existing equipment.

HCFC-22

has a much higher pressure rating than either 11 or 12; so, where
that niche is, is really in new equipment.
CHAIRWOMAN TANNER:
MR. SRUBAR:

No

itting then?

No, not for 22.

Thank you; that's a good

lead-in to the new alternatives, to products very much like CFC-11
and CFC-12, products that would fit in either the same equipment
or equipment of almost identical design
-

111 -

We've identified those products; both were replaced for
11 and for 12.
is underway.

Toxicity testing, as was described this morning,
With more than 14 of the worldwide producers, we

formed a consortium to co-fund the toxicity testing, and we've
actually compressed what would have been a very aggressive
seven-year time scale down to about five years of testing.

That

testing is starting now, and will be completed in the
early-1990's.

It's that chronic toxicity testing -- essentially,

screening for carcinogenicity -- that is the last hurdle in the
commercialization of these products.

It's a very important step.

Dupont is willing to look at interim results.

Our

competitors are willing to look at interim results, and make
business decisions on moving forward, so that they are not waiting
until the, roughly, 1992 or 1993 time frame to decide to build
plants or not; we're willing to take a certain amount of risk and
move forward.
CHAIRWOMAN TANNER:
little bit quickly,
chemical.

So, I would

Too often, with chemistry moved a

ended up

a very

or carcinogenic

to jump from an ozone depleter to a

carcinogen.
MR. SRUBAR:
to trade a long-term,
threat.
I

It's somewhere

The term I would use is -- I would not want
threat

an immediate, serious

the chemistry; it just doesn't add up.

agree with you, wholeheartedly.
We now have seven faci

dedicated to alternatives

development, be they pilot plants, small plants, to produce test
quantities of the alternatives.

And actually two commercial scale
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plants; one being retrofitted to produce HCFCs-141 and 142-B,
which will be used in foam-blowing applications, and one which we
announced just a few weeks

new plant to produce

, an

millions of pounds

production from

HFC-134-A.

that plant will be

the

by our

customers, things like

, production line

f

size, testing of that alternative.
1990, and is a very important

will start up in

That
towards

commercialization

of the alternatives.
After that

, our

to

new full-scale

plants for other alternatives, as soon as late-1992.

Late-1992 is

a very aggress

toxicity

testing.

t

, as we just

A five-year program,

have the final results
would be doing, and

now, means we will
1993 time frame.
, as

1

look at interim

, what Dupont

we'

we'll

move

intent

that if all the
of toxicity
forward.

•

the kind
we

, we'll move

That's the kind

risk

take to be ahead on this kind
Then comes what I c
alternatives.

we're

ling to

time schedule .

1

"orderly transition" to new

How do our customers adapt to the new products?

The first goal we have,

customer base that we're working

with first, are the producers of the new equipment.

As you heard

this morning, there is equipment -- the "chiller" for this
building, for example -- that is expected to last, probably, 20 to
30 years.

The first target that we have is to convert new
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equipment, so that new equipment going into the marketplace uses
the alternatives, so it's not there for 20 or 30 years, using
CFCs.

Once we've got that in hand, we've have very, very

aggressive programs with those manufacturers of refrigerators,
insulating foams and the "chillers" for buildings like this.
The next goal is, what to do with the existing
equipment.

We really have about three alternatives:

One, which

is not very attractive, is to just throw out the old equipment and
buy new equipment.

In some cases, that's going to happen, because

the it's time, anyway.
The second is to convert that equipment to use the new
alternatives.

As was described this morning, the new products,

while they're very much like the products they replaced, do have
differences.

In the case of the replacement for CFC-11, it is not

compatible with the same materials.
equipment to use it.

It takes some changes in the

We've gone through those changes in the

"chiller" that cools the corporate data center for Dupont in
Wilmington, Delaware.

We've had our "chiller" running on HCFC-123

since about the first of October.
CHAIRWOMAN TANNER:
MR. SRUBAR:

So, you have been able to do this?

We have done it.

And that's a test.

We've

worked very closely with the supplier of that equipment, and we're
very proud of that piece of equipment and of that step forward.
That's one.

The other would be to do the next thing on a piece of

equipment that uses 12 and to do that sort
"retrofit" technology.

thing, so there is

I didn't understand the reference this

morning to the "Rosenthal Building", so that Senator Rosenthal can
-

1

pick up the phone and say,

I would like the 'chiller' in this

building converted to use HFC-134-A."
other end says , "

'X-number' of bucks.

, "I'm

Of course, Senator
1*

Maybe it was the "Rosenthal

u

of retrofitting

But,

is the next step.

existing equipment to use

to him; an onerous

this building, that it was not a
conversion, something

That

, if Senator Rosenthal did own

has to happen, so that, let's

's

business does

I

not shy away from doing.

of ours.

a

CFC-containing blends

The third
blends of materials,

would work in the

existing equipment,

are

choice in refrigeration,
components of a blend

second
The different

rates through

f

elastimers, and eventually

s

composition of that blend will change.

•

ing to spend it."

Yes, I think so.

CHAIRWOMAN TANNER:
MR. SRUBAR:

serviceman on the

to cost

's

1,

And

's a true azeotrope

the

Let's say, for a

short-term situation, there's a niche for something like that, and
Dupont is developing those kinds of blends.
CHAIRWOMAN TANNER:
doesn't have the same
MR. SRUBAR:

You were saying that the blend
to the ozone?

Oh, no.

Let's say, there could be a

combination of HCFC-22 with some other existing compound, perhaps
one of the new alternatives
to use CFC-12.

Even though

would work in a machine designed
may not work as well, it may be the
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kind of interim fix for some period of time.

That is something

that we're working on, to try to make the components of that blend
make the CFCs go much farther.

Hopefully, we can come up with

blends that are purely the alternatives that will work, and make
the existing equipment work, and contribute to that orderly
transition.
introduction of new

These kind of efforts --

alternatives, equipment using them, the conversion of existing
equipment to use them, or to use some other more desirable
compound is the kind of orderly phase-out that we are working for,
that Dupont would like to see happen.

That's the point of the

cooperative programs we have with our customers who are the
leaders in their industries.
Our goal is to complete this transition, so that after
the turn of the century, we're no longer producing CFCs.
the rest of the world can do the same.

I hope

It's certainly our goal

that that kind of time schedule, or something close to it, is
negotiated into an international agreement.
CHAIRWOMAN TANNER:
this action.

I certainly admire Dupont for taking

I believe your testimony was very, very interesting.

Certainly, I've learned a lot.
MR. SRUBAR:

Okay.

I appreciate your being here.
I'd 1

to go for just one more

minute, if I may.
CHAIRWOMAN TANNER:
MR. SRUBAR:

Oh.

I thought you had just closed.

"What can California do?" is, I think, one

of the important questions.

I would urge California to be a part

of that orderly transition.

The first step is to be sure that
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barriers don't exist to the use of the alternatives.

Barriers can

be things like regulating them as PRC's, PRC's being
photochemically reactive compounds that contribute to the
formulation of smog.

The alternatives that we're developing do

not contribute to the formation of smog.
The existing products are largely exempted from PRC
regulations, but in some instances, that exemption is being taken
away, because of their involvement in stratospheric ozone.
a hurdle to the introduction of CFCs.

That's

The other approval

processes, the kinds of things, perhaps, that Dennis Omera talked
about this morning.

There are institutional hurdles to change,

and we would sure like to get over them as quickly as possible.
We certainly encourage the use of re-claimed CFCs.

One

suggestion I have -- and I offer this suggestion very respectfully
-- is that in state-owned operations, reclamation be given a high
priority.

I'm sure the State of California, as is the Dupont

Company, is a big user of CFCs.

To take the kinds of things we've

talked about today
CHAIRWOMAN TANNER:

•

The state is often slower than the

private communities .
MR. SRUBAR:

We would like to see good faith on

everyone's part.
CHAIRWOMAN TANNER:

That's right.

I'm going to have to ask you to close, because we do
have other witnesses.
MR. SRUBAR.

Thank you.

I certainly appreciate the time you've allowed me, and I
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Thank you.
a number of
more

what I
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1
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your staff.
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afternoon, Chairwoman
Tanner, members

I

at

of

Just
members of

..

inc
of

, Navistar

North

CHAIRWOMAN TANNER:
DR. HALBERSTADT.
corporations,
trucks

are
I

am Marcel Halberstadt.

1

It

Motor

I

le

am

paraphrase the paper which has just been distributed to you.
We're very pleased to have been invited to provide
testimony to the Committee, and to present the view of a very
large user-industry of CFCs.
As we just heard, from the Dupont Corporation, CFCs,
when they first were developed, represented a major breakthrough
towards improving the quality of life.
unique properties:

These compounds have

they're non-toxic; they're non-flammable;

they're non-corrosive.

Their growth has been phenomenal.

It's

only in recent years, as we also heard earlier today that anyone
imagined that they might also have a down side.
Our understanding of how they might take part in some
negative effects, such as the destruction of the stratospheric
ozone layer and, perhaps, also the "greenhouse effect," has
culminated again in the "Montreal Protocol," which is taking this
towards the eventual elimination of the manufacture and use of
these products.
The MVMA endorses the final rule that was developed by
EPA in response to the "Montreal Protocol."

The "Protocol"

indicates, in our opinion, the worldwide concern with the
potential depletion of the stratospheric ozone layer and the
possible effect that the CFCs may have on this layer.

It also

establishes checks and balances to limit the growth of these
products, while additional data are collected, and efforts are
made towards understanding the problem and resolving the
uncertainties concerning the availability of the replacement
compound.
- 119 -

Insofar as the industry is concerned, we feel that the

there are no
to

, assuming

with minimal

"Protocol" provides
I

negative

there were

as,

ity testing that we just

heard about.
The "
a competitive

u.s.

at

alternatives are being

developed; that

us towards an orderly transition

to alternatives, as we just

from Mr

Srubar.

, MVMA companies, along with

For the
the chemical

investigating alternatives for

major CFC compounds
that we've

to place the

not

"

discussed

the industry also uses
provide

industry.

are

in auto

The major use

conditioners, but

11 in the foam-blowing process to

les -- the seats and the seat

bac

to

safety.

course,

user

s, so

of

s

l
1

"

at

II

becomes

, as

already

some

a

1989
f

of

1986.

s
CFCs since
, we are

experiencing a reduction, if we're talking about a freeze at 1986
levels.
If I may, now, I would like to go into somewhat greater
detail on some of the specific usage areas.

The CFC-12 as a

refrigerant in mobile air conditioning systems.

During 1987, 87%

of all domestically manufactured passenger cars and 66% of all
trucks sold in the

u.s.

were equipped with mobile air conditioners

using CFC-12 as a refrigerant.

The average amount of refrigerant

charge for passenger cars and trucks is around two and one half
pounds for cars and three and one half pounds for trucks.
In terms of total usage, the best data, we feel,
available is that found in the 1986 Rand Corporation report
produced for EPA.

That report indicates that of the total CFC

reporting countries, of that total production, approximately 20%
is used for mobile air conditioners.

Of that quantity

approximately one quarter is used in assembly plants to charge air
conditioning for newly manufactured vehicles, whereas only three
quarters of the CFC usage for motor vehicle air conditioners is in
the service-after market industry, which means that if the
industry were to stop using CFC-12 in newly manufactured vehicles
there would still be a very large demand for CFC-12 to service
vehicles in use.
CHAIRWOMAN TANNER:

If there wasn't a need for -- I see,

because that's what the vehicles are used for, CFCs they use now.
DR. HALBERSTADT:

That's correct, and there is no

compound available right now that can be substituted directly in
those air conditioners.
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It should also be noted that in the period between '77
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s
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recycle the refrigerant back to
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during servicing
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Is

CHAIRWOMAN TANNER:

a concern

automobile

cons

manufacturers
waste or a toxic material?

Because the

Is

recycler mentioned that

not

recycled unless

has an EPA

concern among service

a hazardous

a product
Is that a
I

'

or people in our

community?
procedure

DR. HALBERSTADT:

to vent the

conditioning cycle.

CFC to the atmosphere during

These

compounds are not at this time considered to be toxic materials.
this program

The collection of the
goes ahead to

cone

the

hooking up of an

procedure directly

to the auto

would be collected,

cleaned, and stored until

wrong with the air

conditioner can be

would be put right back into

the same vehicle.

f

So,

would be no venting of that CFC to

the atmosphere.
At this stage, we are at

instrumentation -- well,

point of the initial

of all, we have to set

specifications for

recycled material, and

then the prototype

1 be tested, and it's
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expected that this program will be completed at the end of
January, 1989.

In the very near future

successful production

of these units by independent manufacturers

1 begin, and

sufficient numbers would have to be produced to provide at least
one of these units to each of our member company dealerships and
plants as well as to air conditioning repair businesses across the
United States.

Some rough estimates made to date indicate that

the cost of such units would be three to five thousand dollars.
So, for some organizations that would be very inexpensive, and for
others it would be quite an investment.

In terms of checking

leaks, certain of our members, the manufaturers, are using helium
leak detectors where applicable in plant leak testing of air
conditioner system components, but as far as we are aware no
helium test unit exists for service application at this time.
In terms of substitution
conditioners, I'm

to

summarize the discussion that I

have in my written
time no

new materials for mobile air

problem

that there is at this

, what we

can be

replaced, that can

systems that

now exist.
Several

have

suggested.

of them is

CFC-22, that we
principle
conditioners.

, while in
work,

a

It

in containment with

the currently available
I must explain
mobile applications

mobile air

hoses

now

f

of

to

seals, and
used in
the
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vehicle, the vibration and engine movement that must be
accommodated.

So, whereas in stationary systems you can use rigid

tubing, in a motor vehicle you have to use a flexible hose.

The

development of a suitable lubricant for use with CFC-22 has not
progressed very well and that would have to be developed, and, in
addition, the higher operating pressures that would be needed for
use of the CFC-22 would require a re-engineering of the complete
system with heavier and more solid components, and as a result the
use of CFC-22 is not really considered to be a viable alternative
because the lead time for the development of addressing all the
questions that I just summarized for you would possibly surpass
that required to implement a totally new refrigerant, such as the
134A which we consider, right now, to be the primary candidate.
We've heard about mixtures and blends as well, and I'm
not going to dwell on those, but the industry really does not feel
that there is a suitable blend available that could be dropped
into the present system, and as a result, again, the efforts in
engineering a system suitable for use with blends would be wasted
effort we feel, rather than to go ahead and engineer a system for

•

use of 134A.
potential.

The 134A itself, we feel, has the greatest
Since it doesn't contain chlorine, we feel that if it

were commercially available it would remove the mobile air
conditioning question from the ozone depletion problem.

There are

a number of unanswered questions regarding development of this
compound.

The toxicity questions have to be answered, as does the

commercial production process, for the 134A, which we just heard
from Dupont is well under way.
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DR. HALBERSTADT:

a serious dilemma.
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companies are actively investigating the

The MVMA

fluorocarbon 134A as a substitute for CFC-12 in mobile air
conditioning, and while there are many unanswered questions
relative to this

, if they are solved without major

setback, 134A

within the minimal lead times

provided by the Protocol,

I repeat that the industry is

conditioners.
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The 50% reduction lead time is 1998.
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't even

know whether it's going to get a clean bill in terms of toxicity
testing.
SENATOR ROSENTHAL:
hypothetical one.

Yes, but my question is a

I don't like your answer.

I'm saying if 134A

is available today, how long would it take the auto manufacturers
to use it?
DR. HALBERSTADT:
if I may try to answer that.

Well, first of all, okay, excuse me,
I am, unfortunately, constrained by

representing the association rather than any of the manufacturers
in statements that we have made publicly, and I apologize for the
lack of availability of one of our company engineers to really
answer that question, but the industry, if pressed, certainly has
a lot of resources to apply to the problem, and the industry is
being pressed right now so that the development is moving ahead.
Where individual companies are, I personally am not knowledgeable.
SENATOR ROSENTAL:

You plan to be there when it is

available?
a possibility, but

DR. HALBERSTADT:
U.S

industry

working as

as it can to
CFC-12.
of

of

to

Just before I cone

, I would like to ask that a couple

documents

as

of
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Angeles,
control,

so cons
we

me, butowe have
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action, as you know, on

I'm afraid I
to one to
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one copy of those with
statements that
House of
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TANNER:
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s

Mr.

who

a
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concentrate on

•

ect,
a

Would you

to

I'm

Pres

Air

on

environment of public health, and CFC recovery and recycling is a
means to reduce emissions into the atmosphere.

What I'd like to

do is request that my statement be submitted in its entirety for
the record, and I promise I will only read a few excerpts from it.
CHAIRWOMAN TANNER:
MR. MCGUIRE:

We appreciate it.

Thank you.

We are a national trade association

representing 172 manufacturers of air conditioning, heating, and
commercial refrigeration equipment.

ARI also writes product

performance ratings standards and administers voluntary rating
verification programs which rely on third party independent test
labs.

The products within our scope which rely on the fully

halogenated CFCs are primarily commercial air conditioning and
refrigeration systems, such as air conditioning chillers, which we
prefer to be bought today for large buildings, refrigeration and
cold storage retail stores, refrigerated food transport,
pharmaceutical refrigeration, drinking water coolers and automatic
commercial ice makers.
502, and 114.

These products rely on CFCs 11, 12, 500,

The vast majority of residential air conditioning

relies on HCFC-22, which is not included in the protocol which has
a very low overtone solution factor.

Room air conditioners, home

refrigeration and automotive air conditioning are not included
within ARI product scope.
ARI has supported both the "Montreal Protocol" and EPA
rules to implement protocol which was finalized this past August.
We would also support necessary additional control measures
provided that they are pursued through international negotiation
and that the implementation of such measures account for the
- 132 -

status of CFC substitutes.

It's important that there can be an

orderly transition away from the fully halogenated CFCs.

We

understand the concern of this community about CFC emissions, and
we commend the chairwoman and the members for their desire to
reduce CFC emissions.

We hope to be able to demonstrate today

that, as users of CFCs who provide vital products, our industry is
proceeding as rapidly as possible to move away from fully
halogenated CFCs.
At this time, we believe the direct engineering controls
or specific bans from CFC use in the air conditioning and
refrigeration industry are necessary because manufacturers are
rapidly converting to substitute refrigerants as they become
available.

Clearly, significant steps are already being taken by

CFC producers to move away from controlled CFCs as rapidly as
possible.

However, quantities of such chemicals as HFC-134A and

HCFC-123 still are not sufficient for all manufacturers to
experiment with them.
It is also important to realize that devlopment of new
products designed to operate with new refrigerants is a very
time-consuming process.

After designs are available, field

testing must then occur to verify performance under actual
operating conditions.

Maufacturers have historically estimated

that the total time to bring new products to line market under
such conditions is ten years or more.

Of those substitute

rerigerants promising for many large air conditioning systems,
some complications exist, and we've heard about them today from
some of the other witnesses.

For example, 123 appears to be a
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good candidate to replace 11 in centrifugal chillers, but
according to the chemical producers it may result in efficiency
losses for the system.

With regard to 134A, which is a promising

replacement for CFC-12, acceptable lubricants for large air
conditioning systems, refrigeration units, and automobile air
conditioners still have not been developed and proven.

HFC-134A

may also result in the loss of energy efficiency.
In addition to the desire for new products, we must also
be very concerned about the large existing stock of air
conditioning and refrigeration systems in the field.

This

equipment is designed to use specific refrigerants, and it must be
serviced with the refrigerant for which it is designed.

Drop in

substitutes will probably not be suitable to service most of this
existing equipment.

Therefore, even if the industry is able to

successfully redesign air conditioning and refrigeration systems
to use alternative refrigerants, a large existing stock of systems
must continue to be serviced with the controlled CFCs if that
stock is to remain operative.
SENATOR ROSENTHAL:
are going to get to this,

A
I just

of questions.

Maybe you

to make -- has your

institute established any public-- (inaudible) ...
MR. MCGUIRE:

Yes, we have.

I was going to get to that

in my statement.
SENATOR ROSENTAL:

Then, if you will, I would be

interested in whether it takes a high degree of expertise by
service personnel in order to recycle?

If it does, does your

institute carry on any technical assistance to those members?
- 134 -

.

MR.

,

1,

1

in the area of
is -- we're in

a

,

for

necessary

that matter.
to use.

for all

It

part, the

federal

but does

not inc
As far as

and

instructions
capabil
this

own service
are

to be sens

to recover

sue
For

I

to

s

in some cases

'S

remove a

not
I

s

to

some
an extra

condens
of an air

1

of the charge so

can

out the rest
taken out while

servicing goes on.
As

as

people in the field,

the

Society of Heating,

Refrigeration

(ASHRAE) are here

this morning as

sional society, are

working on a

to all the

technicians.

I

important.
problem of trying to

get

down from the

?

- 135 -

MR. MCGUIRE:
practical problem.

That is a very real problem, a very

There is another practical problem, and that

has to do with these cans or canisters themselves.

A lot of them

produced today, up through 1988, are non-refillable containers,
and they're being refilled anyway.
In some cases, I'm not talking about the big huge loads,
but some recovery is being put back into these cans, and that
could be very dangerous because they are pressurized containers.
But as far as developing a way to get around the fact, that's a
very heavy load, so to speak.

I don't have an answer for that,

but that's more of the infrastructure problem.

That is going to

have to be responsibly dealt with before we can expect this thing
to take off on a large scale.
ASSEMBLYWOMAN LA FOLLETTE:
relocation of those units?

Could we suggest then a

I know they're trying to save room by

having it up on the roof rather than adding floor space which
could otherwise be used to rent out or whatever.

Isn't that going

to have to be a major consideration unless they can develop some
other way to handle
MR. MCGUIRE:

?
It may be

the design of new buildings.

As far as existing equipment, a lot of the chillers that are
already placed in these budilings, you're talking about huge
amounts of money.
ASSEMBLYWOMAN LA FOLLETTE:

I understand that.

It might

be cheaper in the long run for relocation.
MR. MCGUIRE:

I think that's something that's going to

have to be looked at very closely.

As far as steps that
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policy so that a uniform workable program is available across the
country.
ARI, however, extends its cooperation to this committee
in its investigation of the recovery and recycling issue so that
the committee may act based on all existing relevant facts.

I've

already mentioned our standard that we'll be issuing for recycled
refrigerant.

While this standard is designed to protect

refrigeration equipment, the standard will not be an obstacle to
recovery and recycling under normal circumstances.
In the case of CFC recycling, we believe the state or
any other policymakers must be careful not to mandate recycling
where it is not necessary.

Recycling means to recapture used

refrigerant and to clean it for reuse, either on-site or at a
central location.

Recapturing refrigerants is a common practice

today for many air conditioning and refrigeration service
technicians.

Often a refrigerant can be reused in a system

without cleaning it.
The recycling of some potential CFC substitutes may not
be technically feasible, also.

As an example, chemical producers,

CFC users, and federal research laboratories are all presently
examining various CFC substitutes.

Some possible substitutes are

referred to as non-azeotropic
chemical compounds.

which combine more than

These mixtures possess variable temperature

and differing liquid and vapor compositions upon condensation of
evaporation.

This means that such mixtures will not survive the

recycling process intact.

They would lose the properties of the

mixture and would no longer be suitable for reuse.
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Although the

technology to recycle refrigerants exists and is being used in
some areas, it is not in widespread use.

The state needs to

explore whether sufficient recycling capacity exists stateside.
An area that has received much discussion already today
and needs to be addressed fully is the discussion of recycling
federal hazardous waste requirements.

The Resource Conservation

Recovery Act requires permits for the transport and handling of
hazardous waste as defined under the laws and regulations.
Although used CFC refrigerants are not considered by EPA
to be hazardous waste, solvents in discarded virgin CFCs are
subject to RCRA's hazardous waste requirements.

States are

allowed to interpret RCRA on such matters, and some have elected
to consider used CFC refrigerants as hazardous waste even though
the federal regulations do not require this.

This involves more

regulatory steps in the recycling process and has proven to be a
hindrance for some potential recyclers.
ARI has been working very closely with EPA's air office
and with its RCRA office to clear up this discrepancy.

We have

just submitted to them some documentation at their request which
they believe will result in a memorandum from the RCRA office to
the states clearing up the fact that used CFC refrigerants should
not be considered RCRA hazardous waste.
CHAIRWOMAN TANNER:

Did you say new is considered and

used is not considered?
MR. MCGUIRE:

New refrigerants are considered on the new

list because the EPA people were concerned that any chemical
refrigerant that was manufactured and was not used, that it not be
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discarded or thrown away in an unsafe manner, but they clearly
have not listed used refrigerants on the list.

It's complicated,

of at

confusing, and I

CHAIRWOMAN TANNER:

just sounds like government,

But

that's all.
MR. MCGUIRE:

I know of at least two states that have

gone on to interpret it opposite from that, so I know it's also
slowed down some recycling at least once a day.

ARI also believes

that CFC policies implemented at any level of government should be
limited to the compounds covered by the "Montreal Protocol."
Manufacturers and other CFC users are in the process of
moving to alternatives to CFCs, and some solutions may include
compounds such as HCF-22 and CFC-502.

HCF-22 is a much less

potent compound than the CFCs with only 1/20th the ozone depletion
potential of

11 and 12.

Even Pro

Roland, who first brought this to

sor

light, the ozone
to

to HCF-22 as part of the
not tend to

sue

solution but

as movement to 22 as an
to

trans

HCFCs.

we

to
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would be happy to answer

may have.
You know,

CHAIRWOMAN
thank you
of you

are

and I

I

I

0 -

find

that those

,

say, now,

us ten years, and we'll meet

f

I

or give

but this has been

going on for a lot of years.
It seems to me that you add up the ten years it will
take for the automobile manufactuers, ten years it would take for
the refrigeration manufacturers, and add that to the 15 or 20
years that have gone by already, it doesn't make sense to me.
Then, I get the -- well, I hear from you that we, as policymakers,
should take it easy, take it slow but be careful, maybe let the

•

feds do it, and in some cases, maybe, let the global association,
whatever that is, of if there ever will be one, let them make the
move.

We, as policymakers, can't just wait and hope that

everything will be all right.

I wish that, if it's clear to the

public, many years ago, that the hair sprays and sprays, aerosol
sprays, were dangerous -- we were told they were dangerous -- the
public stopped using them, I mean, before the ban.
MR. MCGUIRE:
banned, and the scientif

The public stopped using them.

They were

reports that came out after that which

were referenced earlier today indicated that the ozone depletion
issue might have been, at that time was thought to have been, less
severe than it was due to be during the aerosol problem.
Oviously, since that time, that has proved to be wrong.
CHAIRWOMAN TANNER:

But, it certainly wasn't just last

year that we found out that that was wrong.
MR. MCGUIRE:

Last year was when measurements proved

that the models that we've been using to predict ozone depletion
cannot be relied upon.

I'm sorry if I gave the impression that

I'm asking you to relax and take it easy.

I think that our

industry, as users of these chemicals, are prepared to design new
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products, new substitutes within the timetable that Dupont and the
other producers are talking about before the turn of the century.
We're talking about the existing equipment that relies on CFCs
doesn't have the advantage,

same keys of going to the

substitute.
CHAIRWOMAN TANNER:

I understand that.

But, it just

seems to me that everyone should start it soon.
Now that it's recognized by the industry, that industry
is admitting that there really is a problem.

Now, give us ten

years to correct it is just a very long time.

It's critical.

It

truly is critical and ten years seems like an awful long time.
MR. MCGUIRE:

Well, when you talk about ten years, I

guess you're referring to

ten years that I had mentioned ...

CHAIRWOMAN TANNER:
figure.

Dow
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CHAIRWOMAN TANNER:

very much.
you.

CHAIRWOMAN TANNER:

Ms.

, do you have anything

to add?
ASSEMBLYWOMAN LA FOLLETTE:
the one hand I
for some years,

we
it

I'd just like to say that on
aware of this problem

seem like
143 -

industry in general has

been slow to pick up on it.
On the other hand, I can certainly understand the
argument for, or the request for, an orderly transition because I
think sometimes, as all of us who are policymakers get into the
act at too many different levels that we, by doing so, we send out
so many conflicting messages and so many different rules for you
to try to abide with that it really just adds confusion to the
problem.
I think the idea of an orderly transition is good, but I
do think that doesn't necessarily mean that we have to stall in
bringing about the transition.

It means that we should move

ahead, but each of us really should be doing our part to be a part
of the solution and not imposing demands that really are not
feasible but cannot be met.
CHAIRWOMAN TANNER:

So, I would just make that point.
Thank you.

Thank you, Mr. McGuire.

Thank you, ladies and gentlemen.
adjourned.

Thank you.

certainly did.

The meeting is

I hope that you enjoyed this meeting.

It was a very good hearing.
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